

« 

a 

n 


S( 

HRT sr5T|T sr?rT?T^ aRjRtft ^ 
Lai Bahadur Shastri Academy 
of Administration 

MUSSOORIE 

lS'v 

3nnf%^f©TT ji 

Accession No . ^ 

C/ass A/o. . <SJA\a .^ 

5?:?R[r ?f^a[T ^ 

Boo* /Vo.So.W. 5 

S 







Valuable pine plantations on rich soils will turn into deciduous 
undersized stands of little value if no measures are taken for arti¬ 
ficial regmieration or at least for the promotion of natural regen¬ 
eration. The biological properties of the pine {Pirius silvestrifs L.) 
give no grounds to believe that it could regenerate naturally even 
within a long period of time as is the case with the fir-tree {Picea 
excdsa Link.). Therefore extensive work is being done in the 
USSR on the areas designated for wood-cutting or previously 
cleared of forests in order to restore the valuable pineries. 

The following measures are being taken in the USSR to carry 
out successfully and in time forest-restoration work on glades, 
on areas damaged by forest fires, waste land, sparse wood areas, 
and on sandy areas: 

a) in the forestries an annual count is made of the area free 
of forests and these areas are classed either among regenerated 
ones or among the silvicultural stock, depending on the presence 
and on the certainty of their natural regeneration. The silvicul¬ 
tural stock in turn is divided into areas requiring artificial 
regeneration and areas requiring measures to promote natural 
regeneration, this being determined by the type of environmental 
conditions, the degree of matting and also by the existence of 
natural regeneration; 

b) according to the quantity of the .silvicultural stock, their 
production possibilities and economic expediency, the forestries 
work out long-range plans for silvicultural work for the coming 
five years with the sub.scquont annual specification of the volume 
of the work to be done each year. 

c) to maintain tree growing and planting an annual plan is 
adopted for storing tree-seeds and for areas to be sown with nursery 
forests, in accordance with the long-range plan both for the com¬ 
ing five years and for the current year with consideration for 
forest cultures planned by a Leskhoz for each individual area. 

Great significance in the USSR is attached to planting of 
pericarp trees. Witli this aim in view in the areas planted with 
best middle-aged and ripening plantations (bonitets I and II) 
special plots for pericarp trees are set aside in different types of 
forests. Ihus wo are able to determine the origin of the seed. 
Our materialistic biology has proved and practice confirmed 

14 Bonpocu jiecoBenenjBH a aecuBoacma 
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that thorough selection of saplings and individual trees for 
gathering seeds, de|)cnding on their economic value (rapid growth> 
good wood, resistance to salting, high quantity of resin and 
gutta content, etc.), considerably improves the quality of the 
seeding material and assists in creating more productive and 
stable stands. 

Within the last five years 42,000 million various tree saplings 
and shrubs were grown in nursery fores!s for silvicultural purposes. 

The raising of such a quantity of sowing material has become 
possible thanks to the application of sowing in rows and strips 
which makes it possible to mechanize all production processes. 


Ta hie I 

The most widely used sowing schemes 


Type of strips 

Schemes for distribution 

Two strif). 

r.d. 2 ( 1 - .')() 


I’fi —10 - ll.") 

Three strip. 

B0_:{5 _(ii) 

Four strip. 

(iO—15-50—15—60 


70_]5—/,5-15—70 

Six strip. 

00—10—;!5—l 0- 35—10—60 


The successful cultivation of the most productive and econom¬ 
ically valuable forests to a considerable degree depends on the 
correct choice of tree varieties suited to the local natural condi¬ 
tions. Types of tree varieties were determined in the USSR in 
conformity with the achievements of science, forestry practice 
and advanced silvicultural experience. 

The principle of the unity of plant organisms and their environ¬ 
ment served as a basic theoretical promise in determining types 
of tree varieties. Practically it resulted in a differentiation of 
the types of tree varieties according to natural zones and districts 
with their further subdivision according to environmental con¬ 
ditions and categories of forest stand areas. It also resulted in the 
selection of staple tree and shrub species of different ages for dif¬ 
ferent environmental conditions, depending on their biological 
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and ecological requirements and the character of the inter-species 
relations under the given natural conditions; on the selection of 
the method, density and agrotechnique applied in creating (ree 
varieties hesi, suited to the natural conditions. 

The whole territory of the European part of the USSR is divided 
iiito lour main lorest zones: 1 — the forest or taiga zone, II — the 
forest-steppe zone. III — the steppe zone, and IV — the semi- 
desert zone 

J lie\ (u\er 14 forest regions. Within the zones and regions 
types ol tree varieties are differejitiated according to environmen¬ 
tal lactors. I ahl(‘s on types of tree varieties are drawn up according 
totlie diagram ol Alexeyev and Pogrebnyak in which types of envi¬ 
ronmental conditions are arranged so as to show soil fertility on 
the one hand and increase in the extent of humidity of soils — 
from dry soil to very damp and boggy ones — on the other. 

Within the bounds ol those vast areas for which separate kinds 
ol tree varieties are evolved there exists local differentiation of 
environmental conditions. Therelore forest nurseries make use 
ol planned tree varieties depending on environmental peculiari¬ 
ties ami accumulated forestry experience. The most important 
role in agricultural practice for breeding stands of all kinds 
of tree varieties is played by adequate tillage of soil. 

Depending on the state ol (die area to be afforestated preparation 
of soil can be effected in strips, quadrat plots or by means of 
solid tillage. 

In the forest and forest-steppe zones which are free of grass, 
stumps and root weeds, ploughland is prepared in strips or by 
means of solid tillage, and cultivation is made in early spring 
together with the furrowing of soil before the beginning of silvi¬ 
cultural work. 

In the forest-steppe and lorest zones in exceedingly matted 
areas littered with root weeds as well as in the steppe zone the 
soil is tilled under the system of black or early clean fallow. 

Where the podzol horizon is brought up to the surface by 
the above-mentioned depth of ploughing a subsoiler is used. Where 
horizon lies close to the surface, the soil is tilled to a 

^ Somotimes in the sontliern part of the forest zone a special zone is 
singled out —- the zone of mixed (coniferous and deciduous) forests. 
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lfPEAIIC.JIOBIlE 


HacT()Hiu,ee ii3Aauiio nnjiiioTCH coGpaaHCM AOKJiaj^oB ii CTaTcii, 
uoAroTOfwienjiijx aohtojihmm iiavKH ii npaKTiiKJi coBOTCKoro Jicc- 
iioro xoafliicTBa ajib IV BcoMiipHuro Jieciioro Koarpocca. TIocba- 
moiiiiue caMMM paaiiuoGpaaiiLiM uoupocaM, otji AOKJiaAw cjiy- 
>KaT oAHUoii AOJiii — oaiiaKOMirri. AeJieraTOB Koiirpecca c ocoGcn- 
HocTflMii Jiec'OB a jiociioro xo3HMCTBa CoBCTCKoro Coi03a M noAG- 
jiMTLCB iiaKoiuienuhiM 3a nocjieAuiie foam ouwtom uayKH m 
npaKTMKH D(» BOAOHMK^ II opraHuaamiM axoii orpacjiH iiapoA- 
llOro X03flBCTBa. 

B AOKJiaAax B, II. JJ,enjifieBa, B. II. CyKaaeBa, F. IT. Motobh- 
jiOBa H II. B, BacMjifceBa TpaKTyiOTCH JiawGojiee oCmne Bonpocu 
aeciioro xo3HMcTBa, JiocoBOACTBa ii jiecoBeAGnMB. B hhx AaHa 
xapaKTepHCTiiica jieciiux pecypcoB n ochobhux HanpaBJienim jiec- 
uoro xo 3 HMCTBa CCGP a coooa^aioTcH rjiaBHWO npaimanu ecxe- 
CTBeHHOHCTopaaecKoa a aKoiioMaaecKoii KJiacca^MKaAaa jiccob, 
iiameAniao npaMeaeHae b cobctckom jigchom xosBHCTBe. 

A. A. Moji'iaHOB, G. B. 3ohh, A. Tl. KajiuaHbni a M. F. IIhh- 
HyK B CBoax AOKJiaAax ocBcmaioT Bonpocu BaaaMooTHOineHwii 
jioca H noBBM, Jieca a boam m acnojibsoBaHaa BOAooxpaHHoii h 
aamaTBoii pojia jigcob. 

Bonpocbi JiecHoro xoanacTBa b pasjiaraux $H3HKo-reorpa$H- 
qecKiix ycjioBBBX a npa paaiioM cocxaBo jiocob paccMaxpaBaiOTca 
n AOKJiaAax A. B. HfyKoaa, B. 3. FyjiacaniBHjia, II. B. Bannepa 
a G. M. MoMoxa. 

B AOKJiaAax B. E. Baxposa, K). M. IlBauoBa, H. G. niaHeBa, 
A. M. KajiHauBma a IT. Tepexosa npcAcxaBJieHu Maxepaaau 
no oxAOJibiiiiiM BonpocaM ApoBecaiiOBCACHan a acnojii>30BaHHfl 
npoAyKxoB jieca. 




CoBBTCKwe jiecoBoj^Li yBepeHH, hto coBMecTHoe acjioboo ofJcvw- 
jienne Haymmx ii npaimi^ecmix BonpocoB jiecHoro AOJia iia 
/V BceMnpnoM jiecHOM Koiirpecce mojkot curparh Gojihuiyio nojioww- 
TejTBHyio pojib He tojibko b poruenifH btiix c^e^HaJII>HI>rx sonpocoB, 
HO H B oSiueM paaBMTirM h ynperijicmiii co;;py?KecTBa yqeiiLix Bcero 
Mwpa. 



FOREWORD 


This odition is a collection of reports and articles written by 
Soviet scientists and workers in the field of forest economy for 
the IV World Forest Congress. Devoted to the most diverse 
themes, all these works serve the aim of acquainting the dele¬ 
gates with the peculiarities of forests and forest economy of the So¬ 
viet Union and sharing tlie experience acquired in recent years 
by Soviet science and practical w^orkers in managing and or¬ 
ganizing this bran(di of the national economy. 

The papers by V, P. Tseplayev, V. N. Sukachev, G. P. Mo- 
tovilov and P. V. Vasilyev are devoted to general questions 
of for(3st economy and sciences on forest. They characterize 
the forest resources and the main branches of forest economy 
in the USSR, consider the basic principles of natural- 
historical and economic classification of forests in Soviet forest 
economy. 

In their papers A. A. Molchanov, S. V. Zonn, A. 1. Kalninsh 
and M. G. Pinchuk throw light on the questions of interrela¬ 
tions between forest and soil, between forest and water, as well 
as the utilization of forests for the protection of water and 
fields. 

The papers by A. B. Zhukov, V. Z. Gulisfishvili, P. B. Wip- 
per and S. M. Momot deal with questions of forest economy in 
different physical-geographical conditions and forest composi¬ 
tions. 

The last part of the collection covers materials on some 
questions of wood science and the utilization of forest products 
in the papers by V. E. Vikhrov, Y. M. Ivanov, I. S. Shinev, 
A. 1. Kalninsh and F. I. Terekhov. 





Soviet silviculturists arc sure that a fruitful discussion of scien¬ 
tific and practical questions of forest sciences at the IV World For¬ 
est Congress may contribute in a positive manner not only toward 
the solution of these special questions but toward the general de¬ 
velopment and consolidation of the cooperation of scientists 
of the whole world. 
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JIECA CCCP 

M OCIIOBIIWE HAIlPABJIEHMfl 
X03HMCTBA B UHX 


06man njioiuaj^i* rocyAafXiTBoiiiioi'o jiociioro (|)oii;xa CCCP 
cocTaBJiHOT no y'uvry iia 1 Hiioapn 1953 r.10()9 mjih. ra, b tom hm- 
cjie 1030 MJiH. ra aaiiiiMaKiT jioca rocyaapoTnoiiuoro auaHoiiMH u 
39 MJin. ra — KOJixoaHuo. JIcH onoKpwTaH riJiomajxi> rocvAapcTBeHiioro 
jiecHoro (J)OHAa cocxai-jifiGT 059 mjiii. ra, hjih 62% ooincM-i njiomaAH. 

Ma 1030 MJIII. ra jiocob rocyAapcTBOimoro aiiaHoiiHR 1025 mjih. 
HaxoAnTca b boaoiimh jigchux opranou MwiiiicTepcTBa cejibCKoro 
X03HMCTBa (XX"P u 5 MJIH. ra ncpcAauM b AoJirocpoMiioo nojii> 30 “ 
Banac paajiMRiiiiiM yRpe>KAOiiMnM ii oprajiiiaauiujM c or)H3aT0jii»CTB0M 
BOCTH B OTHX JTOCaX UpaBIlJlbHOO JIOCIIOO XO3flH0TB() IIOA pyKOBOA"* 
CTBOM M KoirrpojiGM jiGCHLix opraHOB MuHMCTopcTna cojibcrtoro 
XO.lHHCTBa CG(^P. 

JIcca CoBCTCKoro Coicaa Goraxu xbomiiumh nopoAaMW, cocraB- 
jinioiAHMii 83,6’o oOiHGii njioinaAii jjgcob. B cocxaBe xbohhmx 
na AOJiio jincTBomiimu npiixoAuxca 31,4‘^6, cochli — 23,6%, 
ejiH — 17,1 ?(), KGApa — 6,4^^0 n niixxbi — 4,1 %. 

Mb 659 MJIII. ra JiGcoiioKpLixoii njiomaAn jigcob rocvAapcxBGH- 
Horo BTianoHna MojioAiniKii cocxaBjiuiox 13,3%, cjiGAiieBoapacT- 
HMC —14,2%, npiTcncBaKiiUMC — 15,9‘*b, cncjiue n iTopccxoiTHHO— 
56,6%, TaKHM o6pa30M, 6ojibme nojioBUHM jiecoii cxpaHbi iipeA- 

CXaBJICHO APOBOCXORMH CnOJIMMIi H nepeCTOIfllUMIT. 

B 1913 r. o6m;aji ynxciinae njiomaAb jigcob Pocciih onpeAejin- 
jiacb Bcero b 550 maii, ra (b iiacxoamec BpcMii, Kan y>Kc CKaaauo, 
yaxeno 1069 mjjh. ra). 9xo pacxoiKAGiiiio oObHciinexcH rnaBHbiM 
oSpaaoM HcyAOBAOXBopHxejibiioH iiocxanoiiKOM ynexa necHoro 
ij^OHAa B npoiiiJioM, npnaeM ho toabko b nacxiioBAaAeAbnecKMX 





jiecax, no ii n TcayeHiiwx, uco5euno b aanaTcixoir nacTii Poccwn. 
Tot (|)aKT, mto ;^aHrff»[o o nernoM ({)<)iiao iioJij>opjjBiio yT()MiiHJOTCH, 
(:Bii;U'TC.;iBCTByi‘T <.)0 yjiyMinoHiiii nocTanoBivU ynoxa Jioca it C^CCJ\ 

H ; 0 )|)c>BOJiK)H.n<)nnoii Poccmi yMToiniue jtchiiuo irjn)jn.a;ui no 
pony B;ia;u'mifl |)a(*if|u>;u'JiHJiiirB Tan*: KaaoniiLie (ro(‘y;^a])CTnoHHij(‘ 
Jieca) (*o( TaBJi>i;ni ^>0 'o ,nai‘Ti!on,?iaji.o.Timeci\Ucs yaejii»nbio, Kpe(;/n»Hn- 
CKHO M IipOBHO - 40‘*0. 

I] nacToHiiM'o npoMii nco Jioc a n (X.ICP HBJiHiOTiOT or)incnapo;oi()ii 
root* THOU 11 OCT bio. 

BavKiieiiiiiaH UKoiioAiii'iocican ocoooiiHoc/rb jiecnoro xoaniicTiia 
!»C(X:F^ ;taK, 7 iK) 4 acTcn b tom, bto bco oro paanirnio, nan n ^pyi iix 
oTjiacjJCMi napt>Juioro xoaniicTita, iiaiipaBJinerca rocyaapcTitoM, koto- 
poo oiipe;n'*niOT oro nojiii, aa^aMii ii tomiiij paaniiTHn, oro cBnaw \i 
H;3anMOOTH(jiiioniiH c ;ipyniMH oTpacjoiMii napo;oioio xoaniicTBa. 

13 jiCjiBbio >Ko Ann oprannaamin (XinoTCKoro rocyaapcTBa Ilpa- 
BHTOjibcTBoM oLijiii uaaaiiLi ociioBiioii aanoH o Jiccax n nocMioAyioniMO 
AeKpoTu, aanoBviiBUinc ocuony ncero aajibiieiimcro paanjuTun 
jiccHoro xoaHiicTna orpanLi. tJTiiM aanonoM jioca GniJin ooiiHBJicnia 
o6ni,enapoa;HjfciiM aoctohhucm, a jiecnoe xoaniicTBo nanpaBJieno ua 
HcnocpeacTBeiiHoo poiueimo oGn^iix aaaan oKOHoMiiMCCKoro ii Kyjii>“ 
Typnoro paaBUTini CCCP. Ji paaBirTnii jiecnuro xoanncTBa iiepBJbio 
AOKpCTbi o Jiocax npeAy^'viarpiiBajiH, c- o;;non CToponu, oprannao- 
Baiinoe b i o(;y;i,apcTnennoM MacniTa6o ncnoJii*3oBanuo Bammuon 

POJIH JICCOB II irx ITOJIO/KMTOJILHOrO BJinHIIIfH Ha KJIHMaT, BOAllblii 

penaiM, coxpaneiiiie dumb, ccjij.cjcoo xobhmctbo; c Apyron—oji- 
rauiiaannio nnanoMopiioro ncnojib30Baniin BaiiacoB ApeBOCiJiiLi ajih 
yAOBJieTBopeniin oGuxerocy/iapcTBCuiiLix noTpoOnocTeii c oAnoBpc- 
McnnHM BoccTanoBJioHiioM axiix aaiiacon b aKoiiJjyaTHpyeMwx Jicc- 
Hiix MaccMBax. Bth ABa opi’aniPiocKM cBnaaniiux jianjiaBjieimn 
Jiccnoi’o xoannt^TBa ocraiOTcn iio3lj5jiomi,imii ao cnx nop,xoTn ananc- 
Hiio MX B paBJinnnuo nopnoAU 6 ljjio ncoAmiaKoBbiM. 

B nepnoA BoccTanoBjreniiH napoAHoro xoBHiic/rua Cobotckoo 
rooyAapcTBo ncjcranmio iiepoA nocnniM xoanncTnoM mnpoicne aa- 
Aann oGcjiy/Kiinaniin Kpynnijx BoccTanoBHTejibnux pa6oT. B otw 
}K e roAbi npnuiiMaoTcn iiocTaHOBJienne o Mcpax 6opb6i,i c aacyxoit 
H B nepByio onopoAb o6 oGjicceiinii Bbrpy5oK, rapeii n Apyrnx 
6 c3jiochiiIX iipoc/rpancTB b 3acyraAMBLix n Majionecuux paiionax^ 
B nepxoBbnx pen, no CoporaM nx ii BOAopaa/^cjiaM, a xaKJKO o bu- 





;uviOHHW Jiocon Bo;^ooxJ)alIuo^() ji aamiiTnoro .-jHaMeiuiH no;; oco- 
oijw na;j,:i()j). Ji 1923 r. Hhin yTuej)>ic;ioir Jleci/oii norcfpmi 

c<)a;^aJI e;^nityio ciicroMy ik?;^oiih>i it (^pramiaaquiuiocnoi o xo;uiiicTua, 
iiopn/^OK oTnycKa jrc3(‘a, npiiHiuinu Bo3Mo>Kiioro iiopoBo.'^a jiochux 
njioiUaAoii b Apyroii bii;^ yro.inii, ciicroMy oxpaujj Jiocoii ii ynpan- 

JIOCllUM X()3fnicTB()\f. 

B ifopiio/i, ifii;iycTpiTajni3aunif CTpaiuj ('.obotcijoo .iocikk* xo- 
3aiicTB<) iiojiyMiuro oino 6()jjoo iniipoKoc .iiiaBoiiiic. /|,])(3BO(*inia b 
aroT iiopiioj^ cTajia o;viiiim na imvjxiioiiimix Bn;i()B ijp()Mi.Tin.neiiiK)r(> 
thipi.B. aaroToBKii aruro cbi[)i.fl n iiywcnjiix ;vim c'j|>ajiM jiaa- 

Mopax OBLa c():i;i.an Ilapoanwa KoMifccapiiar .lociion iipoMLirjj- 
.iiiififocTii, TTj)iiaBaniir»iif pyi;ono;MiTi, paanopTi.TBaioiuoiTCH . locoaa- 
roToiBiTOJiMioii II ;u?[)OBO()r)j>auaTj>iBaK)iU(3Ji nixiMwiiuieiinocTMo. 
Opraiiw .aociioii ii[)()\ibiiii.iioiiiiO( t ii iiponojni uojiMijyio paooTy no 
iii.i}fBJioniiJo II HJiBeiiTapiiaamni .riccou iipoMiJiiuroiiHoJ o anaMoiiMH, 
IK) onpe^ojKMiHio u opraniiaaruin (•i.rpi»(Mn»ix Ha a, ooociio'Huiiiio na- 
poanoro xoaaiicTBa jiccoMarepiiajiaMir n iia;j;o.iiiHMii na jiijioHoianiM. 
n;|noB[)OMomio (‘ MOj)(>iij)iiHTiiTiJviii iio opi'aiinaauinr n MoxaiiiiaaiUTii 
.loooaai'oToBoK, ji(‘ca (loBOTc-Koro (loioaa fiujin paa;i.ojioin>i na .ai^co- 
TipoMuvTuiOHtjyjo 11 jfocoicyjibTypiiyio aonij c ycminniJunuioM jiaa- 
.•iMMiiux ciicTOM xoani'K'TBa n iiopHjpi'a iiojihaoBauiin jiocaMu b i;a>K“ 
;V)iT na aou. B jioc.oKyjibTypiioii aoiio paaMcp e/Kcroaiioii BbipyoKw 
ire ;^OJI;KOlI 6ijji iipOBwiiiaTb roAiniHLiii npiipocx j^poBocifiiw; a^oci. 
Jie AonycKajificr. KoimoiiT])np()BaH«wc pyGicii h Gujia naMenoHa 
BinpoKaa cncTCMa MoponpuHTmi no aaiunTnoMy Jiecopa3Bo;^omito 
jf JiecoBoccTaHoBJjejimo. 

R AajibneiinioM Gojiiiraaa nacTb jiocoixyjiT^TypHon aoiiiii obuia 
BUACJioiia B ocooyio aoiiy Iio^o<)xpanI1hJX jiocob. B 11)43 r. jieca 
pa3J^0JI0HbI iia Tpii rpynnw, ycTaHaBJUiBaionuK^ HaiiGojroe noji 
HyK) H noc'jiOAOBaTOjihuyio jpf(|)({)epoHixriai^nio jigcob no nx j^eo- 
rpa(f)w»icoKMM ocoGghhocthm ii iiapoAHoxoaHiicTBt^TiiioMy anano- 
huio. Oto nocTanoBJioiino onpoAejinjio no Ka>Km>M rpynne jtccob 
oGinifc OfirannaannonHwe ochobw BOAoiinn xoanricTim, ixOTopwe 
ocTaiOTCH pyjcoi3o;^BiUiiM na^iajioM jyin pemeniiH BonpocoB okoho- 
mukb n oprannaai^Hii necnoro xoaniicTBa CGCP n b nacToHimio 
BpeMfi. 

B nepiio;i BcnnKoii OTeMecTBOHimn bohhu AonTOJiBiiocTi. nccno- 
ro xoamiCTBa, nan n ;^pyrIlx oTpacjioii napoAHoro xosHiicTHa, 


13 



oujja o6pamoHa na ooocire'JOHiie HyjKj^ ooopoHU CTpauu. BMecTC 
c TeAf 3a rojiu BoiiHw ao ^0 mjjm. ra jtocob CCCl^ CHjJMionocTpaAajiu, 
raanmjM oGpaaoM or xiiiJun*'J0CKoro Hcnojihaoiiauna iix oKKyiiaii- 
Taivin. 

/IiiK'BiiAaniui nocjfOAOTBMir noitHU if ooocuo^ioiiiio ;iajiiyiieuiuero 
nojihCMn oji’onoMUhii cT])aiiij iioTpout)Bajin ot jiociioro xoaaMCTBa, 
HapHAv c MupaMii BoocTaiioBJToiiiui jiccoB, oprainiaauHM iieoGxo- 
Ahmijx ycJioBiiii a*^ih pcaKoro yBOJin^iemiH AocuaaroToBoic b Miioro- 
.Tiocnijx paiioiiax ii iiiiipoKoii cmctcmli MepoiipniiTini no coaAaniiio 
Honux .^oc(nia(a'a;At‘BMG, ooooenno nojieaaiAiiTHoro 3Ba4euii>i. 
,ilo(*(»aartjTonKii b CK XM^ n noc'JiOBooiiiitie roAu Glijih b BHa'iHTejiL- 
Hoii Mopo nopooaaupoBaniii 113 Majiojiccuux {)aiioHoB n jiccohboutoh- 
iiLie Ji npoBpaiAOHj*! b i»|>yiTii(JO nponanoAOTBo MUAyoTpiiajiBiioro 
Tima. 

rocyAajx i'BoiiiiaB cooctbciimocti. na Jicca n luiaiioBoe bcacumo 
B ccx oTpacjieii iiapoAHoro xoBHiicTBa b CCCP nu3BoAMjin opraiiaM 
jiecHoro xo3Hti(-TBa na cpoKii aaKpoiiiiTB aa jiocoaa- 

J'OTOBlITCJlbUMMH lI[KVUipHHT«HMlI GoJlhlttOe IxOAHHCCTBO JlOCOOUpbO- 

Bj»ix Gaa c oGiumm OK'ciiJiyaTau;iioHiitjM aauacoM cBbimo 7,0mjipa- 
I'amiM nyT(JM Gujui coaAaiiu ycjioBHH riiiipoKoio paaBMTim 

jiocHoii 11 Ao])OBooGpaGaTfiiBaioiuc'ii npcjMiiiiujieiiHocTii b jiocomb- 
Gmto^iuIiIX paiioiiax CTpauLi. 

3a nocjiOAinio j oam Jiociian npoMhiinjieniiocTi. iiojiyniijia xa- 

KOO KOJIlI'ieCTBO T(‘\I11140CK1IX CpOACTB, KOTOpOO JipOBblCllJlO OCIia- 
moHHOCTh OToro BHAB iipoMwiiuiemiocTH aa bck) iicxopmo ee pa3- 
BMTiin. Oto iro-iioBoMy irooxaBitjio Taime Boiipocw aochofo xoaaii- 
cTBa, Kai\ cucTeMbi jiyooK, jiecoycTpoiicTBo, jiocoBoaoGiionjioriiio 
11 np. 

Hanaiufe b 1948 r. iiocTaiioibxeiiHH o iiojieaainiiTnoM jiecopaa- 
BeAeiiMH ijojio/KHjio iiaMajio Gojioo miipoKOMy npaicxnnecKOMy 
pa3BMTiiio iioBoiiuicro iiaiipaiuieiiiiH jiociioro xoaniicTBa — aaujiMT- 
HOMy jiecopaaBOAOiiMio. MopoiipifflTMH no aamnxiioMy jiecopaaBe- 
AOHHio iioaBojinjjw iiciiojih3onaTi. jieca b uuTopccax pasBiiTHH 
ccJiBCKoro xoafliicTBa cxpaiibi n emc GoAi>me npMBJieKJiw BiinMaune 
M aaGoxy Booro coBexcKoro iiapoAa k jieciioMy xoaniicTBy. 

FoBOpH o (lOlipOMOII !OM COCTOflHllW JICCHOlO X03HMCTBa CCCP, 
Ba>KHO yj^aanTB iipe>KAo Bcoro iia to, bto Gojiliboc paaiiooGpaane 
jTecopacTiiTOJibUMx ycjioBiin na TcpiniTopiiii CCCP n cJio?KMBmiiecH 
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DKOHUMjauecKiie ocoCemiocTH paaBMTWfi OTAejiLiiux paiiouoB onpe- 
AGJinjOT iieoGxoj^HMocTB M najiHTOe b Gobctckom rocy^apcTBe paa- 
jiiiHULix iianpaBJieiiHii boaohmh Jieciioro AoaHMOTua, 

ll Tae/KHOM 30H0 jfecTioe xoaflwcTBO noAMMiieno b nopayio obo- 
j)VMb iwoCtxoMUMocTU yMonjiornopciiifH norpc^iiocTcif uupo/iHoro 
Xij'jniicTBa b ApeBociJuc, aaAaBaM BoccrafioBjieHna jtgcob na 
5ojir>rniix, ho n(JK])LiTiiix jiocom njioma^HX BHpyooic, l apeii ii iipo- 
oxpaHiji jiochwx Mac.ciiBOB ot no>KapoB. 

OciioBUMMH ;ja;uHiaMii jieciioio xoaHticTna b JiccocToniioii aone, 
KpoMo MaKcnMa:ii»iio bo3mo>khojo nojiyHOHMH ;ipoBOCiiHJbj kbk ot 
rjiaBHoro nojihaoBainiH, tbk h or pyooji yxo^a aa jiecoM, hbuhk)!'- 
CH coxpaHonHe ii ycnjioHno BoAooxpanHoii ii aainiiTHoii pojiii jiocob 
nyroM BOCCTaiioBJioini)i iix b BopxoBLHx pen ji na BOAopaajiejiax, 
a Taix>Ke BupaiiuiBaHiic [)aaH0B03pacTHiiix cMeinaimux ApoitocTooa, 
Haiioojiee oTBOMaioiiuix aaiuMiHoit pojin. 

B cTcniioii aoiie jicchuo MacciiBU umoiot ocoGoe aamuTHoe ana- 
BOHHC. Sa^aBcii Jiociioro xoaHMCTim b bthx ycjioBiTHx HBjiHeToi 
noMAcp"/Kaiine u yciijiemio nojicaamuTiioM m noHBoaaiaHTiioii ^yiiK 
unii jieca. Oro AocxHracTCH npoBOAOHMOM pyGoK yxo^a aa jiccom, 
jioconoccTaiioBiiTOwBMihix pyGoK, ocymecTBJiCHWOM paajiHBiiHX Jieco- 
KyjiBTypijHx MoponpjiHTHii, BKjHOBan ii pcKOHcrpyKiuiio Majionen- 
HBix HecoiiaoavKAOHUM. KpoMC^ Toro, b bthx paiioHax luiipoKo 
npoBOAHTCH coaAaiiHe hobux noJicatTiUMTuux jiochhx hojioc m npo 
THBoapoaMoiiiiiiix HacaHcaoiimi no onparaM, GajmaM h nccKaM, 
oGccncBHBaiomnx noBLimciiiie m ycxoHBMBOcTB ypo^Kaa cejubCKo- 
XOaHMCTBCHHIiIX KyjihTyp. 

B ropHiJx ycjioBinix KaBKaaa, Cpcrtneii Aaim ii KpwMa jicchbic 
M accHBw iiMoioT paajiiiBHoe anaBeHHe b aaBiicuMocTM ot hx pacno- 
JIOatCHMII, B CBH3H C BOM pC3KO paSJIHBHH B 9TWX paWOHax M SdAd- 
BiT jiecHoro xoaHHCTBa. B BucoKoropiiBix pafionax KaBKaaa, icpoMO 
aaaaBH y;^oBJICTBopellIIH iiy^KA iiapoanoro xoafiiicTBa b ApoBecnne, 
aeciioe xosfliicTBO pemaoT xaioKo saAaBii coxpaneHHfi h ycH- 
jiOHHH npoTHB03po3HOHiiLix (|)yHKaHH jioca. B Jcyj)()pTiiux paiioHax 
KaBKaaa (Cobh, Khcjioboack h Ap.) h KpLiMa Jiociioe xosbhctbo 
B ochobhom HanpaBJieiio na coxpaHCHiic w yciiJiciiHC caHHxapHo- 
nirHeHMBecKoii pojiii jiecoB. Ha KaBicaacKOM noGepe>KBe HepHoro 
Mopfl, B pafionax BJia>KHWX cyGxponHKOB, JiecHoe xo3hhctbo 
H anpaBJiHOTCH b ricpByio oBcpoAB na co3Aaiine h BupaB[^HBaHHc 
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^e^lHHX H TexHii40CKiix Hopo^ (onKajiHHTw, npoGKOBHii fly6, xypMa, 
opex rpenKuii ii Ap*)» TaiOKe na oGecnoHoiiiie iipoTHB03po3HOH- 
uux cymocTByioimix ii bhobb co3;^aBaoMMX jiecoB. 

B 30110 nycThiHB it iioJiynycTjjHi. Gpo^neit Aaiiii n K'aaaxcxaoa 
jiecHoe xo3aucTBo npocjio;^yoT iiojib coxpaiieiiMH ii pacujiipeHMfl 
aapocjieii 5ojioro ii Mcpiioro caKcayjia Ji ;^py^iIx icycTapiiiiKOB 
(KaH;iiLiM, uepKoa), npoiT3pacTaiomiix iia uoaBif/Kinjx iiecKax. 3 tm 
3aaa4ii pciuaiorca 3^0(*b npo>KAe Bcoro nyxoM poJ’yjinpoBaHiifl ot- 
nyci;a jioca, iiacTLOhi cKora ii a:)pocoBOM. IfpoMO xoro, b ycjiOBWHX 
nycTUHi. JI iio;iynyt:TMiib McitJTio4imvir»no Ba>KHO co3;^aiiuo hoblix 
naca/FClOHJiii ;i.TH aaKpoiiJiciiuii rojibix noABii/KiiMx rioci^OB. 

B 30JicMii»i\ 3()iia\, Bj,raojieiruiJ.x BoKpyr MocivBM, i{iicBa, Xapb- 
KOBa, JloHiiin jnua II ;^pyrnx l opoaou ii npoMJjiniJioiiHbix noJiTpoB, 
jiocHoe xooiucTBo iiaiipaBJieiio b nepBvio oHopoAb iia yciureimc 
caHMTapiio-riirjioiniMocj^oii n rjcToxHUocKoii pojiii .tiocob b hojibx 
o6e(*no40HHH iiacojiciiifio ycjioBiiiii iiaujiy4iijoro oxauxa. 

TaKHM oopaaoM, jicciioe xoaaiiicxBo b G.oboxckom Cojdbo 4pc3- 
BijqaHMo pa3iioo6pa3iio ii b aaBiicHMocxii or okoiiomiikii paiioiia 
H ycaoBifii MccxoiTpoiiapacTaHiiH nojiy4aox ro iijiir wnoo nanpas- 
JIGHHO. 

Ocoociirio Ba>Kuyio pojib b 3xom oxhojuohiih iirpacx ymo yuo- 
MHHyxoe naMii aeJioimo jiocob iia rpynnbi no nx HapoaHOX03fliicxBtMr- 
noMy aifanemiK). 

K uopBoii rpyniie oxhocaxch Jieca rocyaapcxBOHULix aanoBoa- 
iiJfKOB, nojiG3ainiiXHUC, no4B03ainnxiii»ic, Kypopxiibic Jioca bcjighux 
30H BOKpyr npoMLiiiiJioHiiux npeanjinaxiiii n KpyunMx uacojiOHHUX 
nyiiKXOB, JiCHXoniibie Gopu n cxcnnwo kojikh. B axjix Jiecax cnjioin- 
HBie pyGixii HO aonycKaioxcH, paapoiiiaioxcH xojibKo pyGKH yxoaa, 
caHHxapHwc, BwGopoHHbie pyOKw nepecxoa h jiecoBoccxaHO- 
BJiTCJibHUO. 3xox h;o poKMM py6oK pacnpocxpanoH Ha aaiUHXubie 
jiecHMe nojiociji naoJib pen, a xanwe jihhmh >Kejio3Hbix h bexomO' 
OHjibHbix ,iopor o6mecoio3Horo, pccnyCjiiiKaiicKoro h oCjiacxHoro 
anaHeiinn. 

OxH jieca pacnojio/Keiibr b paBjiiimibix paiionax oxpaHW, ho npco6- 
jiaflaioBnee hx 6ojibinHHCXBo naxoAwxcH b AOHxpajibHUx w iokhiiIX 
o6jiacxHX. 

Ko Bxopoii rpynne b ochobiiom oxhochxch jieca MajiojiecHBix 
(jiecocxenHMx) h neHxpajibHLix paHoiiOB, cocpeAoxoaeHHbie b rycxo 

76 



iiacojiojuiiiix npOMiiim.:ioiJHiifX Jioiixpax cTpauhi. Kaiv jrj>ajiurr(», i; 
:)Tiix Jiccax pyuKii Bc.^yTCfi ciiJioniHijMW JiecocoivaMii, no u npc'- 
;^ojiax, lie iipeBiiiiiiaioinMx i'o;i,ii»moro npiipocxa. 

B xpoTi.io rpyiiiiy bkviio'iohli bco ocTa:ii.ni>ro .xoca, ii rjiajiiiLUvi 
oopaaoM jieca MHui’ojieciihix paiioiioB c oojir.Jiiinvi aixenjjyaxaiuioii- 
iibm aanacoAi ApcBecmiLi, pacnojio>KoiriiLie b ceBopiiLix oojracxiix 
OBpoiiciicKoii Macm C('GP, b xae>KJioii aojie CiioirpM ii /|,a;fi.iiero 
l^)croiAa. B axux paiioHax Boa;yxe>j ripoMBiiiuiojiiiuo aaroxoBKii 
.loca AJiH o6ocno4CiinB Hapo;^Horo xoaaiicxBa ;;p(:*Bcciiiioii ii ;i,o~ 
ij \ ch'aiOTca Bce biiaij pyooiv. 

PyJCOBUACTBO JlGCJlblM XoaJTMCXBOM Hpll OOJlBrnOM AIHOroOOpaailJI 
iipoM3Bo,TicxBeiJiiMX Moponpiiflxnii b uojiom no ConoxcKoiMv Coiosy 
ocyn^ecxBJiflorot r:iaBii».iM ynpaB.;ioiiiieM .nccHoro xoaniicrna n 
iiOcioaarqtixHoro jieco])a3neA0iiiiH ATiimicTe])(TBa ctMii.ch*oro xo- 
iuriicrua CCCP uo i\xaBO c HaMaai»jiiiKoM r.:iaBHoro ynpaBjUMiiin, 
jiBJiulOlUMMcii OAiioBpeMciiHO aaMocxilTcaoM Miiiinc/rpa. 

B coio 3 Hiiix peciiyoniiicax coivi.aiibi r.iaiiiiMe yiipaBJiciinn ;ioc- 
iioi'o xoaniicTBa Minmoiep<rrB e(vii>cKoro xoaniicxBa coio3hux poc- 
ijydjinjx, KOTopBic iieiiocj)c>;u*rBeiiJio pyKoBo^nx |)aooT()n ynj)aB‘ 
.uMinii Jiociioro xoaniicxBa oo-xacrnhix itJiii rcpaonivrx yn])aBJienjiii 
(:o.’U.cKOix.) xoajiiicxBa. lla^a.xbHiiKii ynpaBntMiiiii Jieciron) xo3Hir-' 
CTBa HB-TTHiOTca o/^iiOB]>0X1011 iio aaxtocTnxojLiixiii iiananbHJiJca od- 
:iacTiioro (KpaoBoi'o) yrrpaBJieiiiia ccvibckoio xoaaiicxBa. 

llpoii3no;u‘rB0iinuii oannnuoii, iionoc])o;a xBO]iiio iioA'iiniOBiioir 
VnpaBJioiiMJo jiecMoi'o xoaaifcxBa n o6./ja(‘jJi iijxn lipae, ABJiner- 
CH JI0CXO3 (.;iocnoo conoroiaie xoaHjicxBo), b cocraB Koxoporo bxo- 
;^iir B cpo;i;iio\i naxi. .lociuiaoc tb. /I,.3a npoBCAeiiiia panox no 
iiayMOiiiiio, oocjiOAOBaiuiio a iiuBoiixapiiaaami JiecoB n iionocpeA- 
cTBoriiioM no;vniiioiimi J'jiannoro yii]>aBJioima jieciioro xoaaiicxBa 
a iioJieaamaxHoro necopa3Be;]eiTaa MaiiiicxcpcxBa ce.ii»i‘Koro xo 
aaiicTBa (XGP iimcctoh Bcecoioaiioc aa]) 0 (jK)Xojiocoycx])oaTo.Tii.no(‘ 
od’i.(viaaOHiie — ^^IccnpoeKx. 

Paoory no iipoeirrapoBamiio hoblix jiocmlix IIaca>K^^OHa^^, n 
ocaoBHOM B 6e3JiocHLix paiioiiax, ocymccxBJiaox 4opo3 cbom 3KC- 
iieAHUMii npoci«xiio-a3HCKaxejii.cK()o o6i,o;uihchiio — ArpoJieco- 
npocKx, TaK>Ke nonocpeAcxBOHHo noAMiiaonHoe J^iaBHOMy ynpan- 
jieunio Jiecaoro xoaancxBa ii iioJie3auj;nxiioro JiccopaaBeAcniia 
MiiaacxepcTBa cojibCKoro xoaaricxBa G(XiP. 

2 B(tni)C)( i.i Jifu-om .1,011 ii»i II .Tic<'ooo;u TJi;i 
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15 uc;iHX paaBiiTiiH noJieaaiJUUTjioro jiecopa3Bu;j,eniiH b cucrait 
MmiiicTepcTBa tejthcKoro xoaniuTBa CCCl^ bxoaht IViaBnoo yii])aH- 
.lOHne ro( v;iapcTBOHHHx jiei ufjx niiTOMiiiiKOB n aaroTOBKii ceMfiii 
4peBeciu>-»\VCTapimKoBPj\ iioj)o4 — rjiaBJioccCiVimjTOMHUK. »)t<) 
viipaBJicHiio iipiiaBain) odocnoBiiBaTB ivOJixoai*i (toMOHaMii ii iioi a- 
AOHHHM MarepiiajioM ;i,pt‘Bei‘iio-KyiTapiiiiKOBhi\ iiopoA Bepea ( iioio 
cen. 3aroTOBHTC';ii>Hi.ix ceMeHHWX kohtoj) n KpyiiHhix Jocyvu^p" 
CTBOIlllWX Jiet HIJX nilTOMJJIJKOB. KpOMB TOFO, IViaB.jecCOMJlHTOMlIilIV\ 
iio;^Hmic>na (*oti. .iochux KouTpojihHo-ccMCiiitwx cTaimuii, oryiiu* 
<TB.'jpiH»(JUix aiinpodiiponaHifc aaroTojuifiOM/w\ .lecuLrx rcAum 

( ioBOTl'KuAl ( loioac'. 

Opraiiiii JKH'fioi’o xoamicTBa b jumuim* n ua MecTax yao.;j>ii<)T 
d»).’n,ino(‘ BHiiMamio Bniipuca.vt yx(>;ia aa Mopa.M tbuji 

t r.T(.H TBi*mn»My BoaodiioBja'Hiiio :jtMU)B, pei'v.:mp()Bannio pydou* rjiaa- 
iroFi) iio.ii.aoBaiiiiH (' ouooiiomoiiijom ycjionini ycut'iiiHoia) Bv>a()nm)H 
.iciiiiH .K'ca, TioBhinioumo iipiayKTiiBiiucTii .KHMMi iiyT('M ocymemin 
M.idwToBiio yB.ia/KiiOHUiiiv ac*i iii»ix njn>iij;a;u‘]i, aafiurK* neca ot BptM 
m*rx HacvKiiMijx n I'piidiiijx aadorjt^Baiiiiii. 

/I,.7T>I ('HOC*Bp(JMC 4 [lloj o BbiaBJlCHUH BOaiill JiilOBeifIIH .UH'IlhlX RO’/l.a 

pMji It jiiiKBij.aamiii IIV, a TaivvuT ariJ! irpoBoaeiiiui aapoct'iia .loniMx 
11 ncT|)edjn(Mi»ifBi\ MoponjniPiTiiii iipii dophdo c bjuviubimii 
.' focHUAiii HacoKOMbiMii U|)ji J\iaBiioM ynpaii.KMimi .'lociioro xn- 
aaiicTna ii iiuacaaminno/ o .TJOco])aaBo;u*nM>i Ahmiu TcpcTBa (;c.mi. 
rboro xoafliiiruia (IP iLMC'ioTCfi cayvKoa iiaTpyjin])onaii]Ui ao(ui{ 
II iio>u*a]iHo-aecaiiTjjaH cay/i^da. Heiiot jiearTiuMi/io ;)t\ padoTX ii])n- 
h();u»t aBiiaiuioiiHiiii' Jicciiue Gaa/ji, pacTjo,]o>ueHiij.io n ocuobbom 
B vmorojjocjfwx paiiociax. 13 iiandojictM/iiaciiBix Biio>KapiioM ot/ioiiic 
mill aocHhix AiacFMBax opj amiBoBaiiM cueiuianiaiuie jicciiiiie no.Kap 
ijo-xiiAiiiHocKiio cTaimmi, ociiameimbio cpeacTBaAui Tpauciiopra, xii- 
MBKaraMn ir cooriJOTCTByiomiiM ifiiBOUTapoAi mjih txiiichuh iioBcapoB. 

Bee ociioBiiwe npoii;jBo;|CTBCiifjwe AieponpiiHTiiH iipoBoa«T('ii 3a 
cBOT roeyaapcTBcuHoro uioavKoTa, 11 aiiuii* nepepa6oTKa jicchhx oi- 
xoaoB ii ii.’iroToBJuniHe UjjeaxMOToB luwpoKoro noTpedjioHiiH opraini 
ayiOTCfl 3a cmot codcTBCiiHux aoxoaoB .lecxoaoB b iiojihako xoaiiii- 
(TBOHUOK) paCBOTa. 

BaroTOBKa aeeHiJx MaTepnajioB b aecax (XX.P aJiH o6iuei ocyaap- 

C/rBOIlHUX Hy>Ka y>Ke OKOJIO BOTBepTM BOKa BeaeTC H MuHHCTOpCTBOAI 

.lecjioii iipoMbTni.TieHHOCTii (XX3P, bbjibioiiuimcb o(*hobhi>iai rocy- 
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;iapi*TBo»iiii,iM .TieroimroTOBMTOjrcvM. H .jocuaaroroBKax > Mai luyjoT 
raiOKi? M /qjyi n(* B(vi.o^^<5TBa, ni'uojif.ax loiuuo ^pomH-wiiy u uopuyio 
n»iopo;u* ;ui>i cuoMX iipoAnpMflTiiii ii Jia cxpoiiKM. B MajioJiecHLix 
pafioiiax n b ocooemior/ra b Jiocax nepBoit rpynmi aaroxoBKy bivin x 
laixiice II Jiec xoahi. 

X iKUinMOMiui yAOJibMoio Bcca B aocoaai'oxuBKax ochobiioi u 
. taroTOBUTojiu - XlunMCTopci Ba jiecHoii npoMLiiiiJiciiiiocxH — no3Bo 
.iJiex BCD niiipo TipirMoiiHXL Bnojiue oiipaBAaBinyjo ccoh CMCxeMv 
;iarcp(‘njroniin ;icH*f)(*i.Tpi»OBi>ix oaa aa :mroxoBHxejiHMH iia b(*ci. 
cpoK :)K(mjiyaTai|Mn .riM iiu v xvraccnBOB. TaKoii nopH^oK ocooeuiio 
Ba/]{(.*jj, ivor.^a pe4i> N;u‘r o iroT])Boiixejii>ciaix jiccocnpteBUx ua 
;iax, oru jiyvKiiBaioimi \ kaianwiiBxo K*pynH 00 jiuconoxpeojifliomei* 
frpo.Mi,rfrr.rr(?iiB()t‘ irp(vui|>BBTiio luin hojimw npoMtimjiOHHwii yseji. 
H;iaiiMouTMouiomiB MiiVKViy oj)ranaMn jitH iioJ’o xoaaiicTBa ii neco 
aaroTnBiiTtJjiHMn, i BH3aiiiii.io v aaroroBicoH ii bo3o6hobjic»ttii(*\i 
niM oB, piM y,’iii])y]0’i(‘B ocouhiMii iipanujiaMii n JiiicxpyKUiiBMJi. 

rpoMa.uii>i(‘ .UM‘i)( i.i[)i.i:‘Uhu*. poi-ypcbi ii no. ibiuiio luioiuaAii :iec*o 
iMM ( TaJioi{iim:iMii»ix paooT iioanuJiaT b tomcuiic miioi ux ;jLecaTii- 
.i(* 1 nil uiMipcpiiiBiio yBC.3iuufBaxb oTnyrix ;ipoBeenHW 113 .hocob 
<!(;( IP o (‘3 laiJxOT’o . f fioo aaMi'TBoi'o roi;paiueim>T b Hiix ;i[»OBOi'ifi.L\ 

la iiacoB. 

liojiiwnijo ooLi'MJ.i |)aonr jio acM OBoccxaiiou. lejinio (b cbh3h i* 
j>a iBiiTiioAi .MecoaaroTOBoic), aaiMiixHoMy jiocopa.uiOAeniiio it .iioco- 
oryinitrc.nfaioii mi*. iiiopaii.mi iioTpofniBa.aii npiiMOiieBJiH Mexann- 
aanHir iia Bi t*\ ochobui.ix TjjyaoBAiKux iipumnH.ax :iec<;.\o3niicTBCii 
iioro irpoii3Bo;i;cTBa. B axiix uainx MKiiucxopoxBu cojibrixoio 
\o;»,jiji(.TBa (XX]|^ npHcxyiiiuio k opraHnaamm MoxamiawpoBaH- 
Hwx: .Mi.*i;xo3()B. l> uacToHmee BpeM>i b uciiobhoai Moxauiiaiipu 
naiiu B(a* iipoBCccu paoox no ocymeiimo jiochlix ii.3oma^eu, 
mvu'oTOBJn? iioMBF.i, uoc.iMiy n iToi*a;(Ke .^rera, \ AO.T:y aa jicriibiAui 
Kv:ij»TypaMM. 

();mnM M3 poiiiaioiiMix ycjioBiiii paaBu rnH .rioi ijoro ;ic*Jia b CCCP 
>iB.:mexc}i ubn rphiii pi )ct iiayMiio-iTccjion;oBaxtvii»cK’oii AOHrcvnajocxif 
M rJojiT.inan paooxa no iioai otobko KanpuB. B Hacxoniiiee BpeMn 
B rjoBOTcK'oM CoK>3(j Boiipocbi jiBCHoro x()3RiicTBa II .Jiecuoii npo~ 
MjjnijioHHoi*TM iiayMaioTi n h paapaGaxbiBaioxrH b iuc'cxji riioiuiaabHbix 
aocHiJX Miicxiixy rax aixaac'MMii iiayK(AFx*aaeMnii UayK CCCP,aKaAt‘ 
Ainif nayHynpaMucKoii (XU^, rpy3irHCK()it (X^.P, BeaopyccKoii (XiP, 

2 * 


19 



JlaTBitiicKoii CCP, eTIuToiitMxOii ('CP), b 15 .Tcorrux ceKTopax ii 
rp^'iinax, oprariit30Baiiiu»ix ijpw (})ifjiiia;iax AKaAeMiiii llayK 
(XXP (l\apo;t()“U>iiucKiiiT, (^eBopHUH, iioMU, ypajihcjaiii, Maiia^ao- 
(.ai6iipcKJiii, J.}ocTO'inO“(.ai6iipcKiiii, ^'|jajii»noBocT04ULaii ji ;;p.) 
H B aKa;^ 0 MiiHx navK coioaiiux pecnydjiiiK, no iiMcromiix cm^mia 
^^nanponaiituiix uncTirryTOB. C^ymecTBycT 15 boaomctbohiiux iiayuBo 
Hccjie;|OBaTo;ii.ci<iix opraHiiaaniiii, b tom mucjic BoccMh cnomia.ib 
no no nocHOMy xoaniicTBy, Ji Miiome ;uJcnTKn onLiTiiLix cTaHiuiii, 
jiocnunoiTB ji aaiio.^cjciix jiaoopaTopiiii, paaparjanjinaioinnx 
BoiipocLi noriroi'o ;i,ojia. /Iochuo boijjjoou ii.iy»iaioTr>i raiV/rjo na 
KacjKapax JI cueuiiani.ni.ix .nocHUx iiia TiiTVTon, Miionix rojib 
CK0X03HirCTBeHHbIX By3()B, VriUBOpCIITOTOD 11 -JiliyiMIX BbICllIllX yaef)- 

iibix 3aBc;i;oHMTi crpanbi. Cjie.HyoT cKaaaTb, mto b uapcKoii Poccmi 
niiivio BCOJ t) Jiiimb oj^iio Bijciijoo JiecHoc* yMOuiioo aaiioac^iiiK', o;oiii 
jiociioii (jfjaKyjibTGT npii (bjiboicoxoaniic tiumihom jiuctiitx to ii o;uio 
Hay«fjio-iiccaeAOBaTCJii»CK(>o ynpo/KAOiiHo c bocommo nubrnibiviii 
jiO(iHB4ecTBaMn. 

J^Bii^y ocoooro anaHeHiia, Koxopoo iipiiAaoTca ;ioi*iioMy xo- 
aaiicTBV b (XX]P, b Mockbc, iia Hcoooioaiioii conbCbaLVoaniicTBeii- 
iioii BMi TaBive oTKpuT B 11)54 j\ cnoairajTbiibiii naBJinb()ji<<r[lociioo 

xo3JiiicTBo», B KOTOpoM noKaaaji uoj>o;^OBOji onr>iT uT;^c;ibifLrx 
npoii3Bo;u*/rnojiiuiKoB ii nocirbix xoaaMcTB, a TaKvia* iTn(\Troaiiiio 
ziocTii>ja'miH nocoxoaniicTBtMiiioji nayiai. 


r jiaajcor /jn pcnurmin .ff'rHoca xoj^iucrnon 
11 noAOMi ///itm no:'o . irr.opaiwrdcnuH 
Mximicmcprrnua cv.At cnoco xoanhcntea CCCP 
Mocuaa 



FOUESTS OF THE LSSJ( 

AND METHODS OF THEJH MANAGEMENT 


Ar( urdiii^’ to the data (‘oIIc'cIchI hy Janiiarv 1, 1 ho total 

area o! Soviet state 1‘orest resources covers 1 in ill ion hec¬ 
tares, iricvludiiig 1,030 million h(‘ctares under forests of national 
importance and 30 million hectares of forests helongine* tt> the 
collective farms. The state forest resources area covered by 
nnfidled forests ecpials tibO million hectares or pen* cemt of 

I lie* total area. 

Out of 1,030 million liectares covered by forests of national 
importance, 1,025million iiectares are in charge of Forest Depart¬ 
ments of the Ministry of A|»Ticiilturc of the USSR and 5 million 
hectares have been placed under long-term control of differemt 
institutions and organizations which are to manage adequately 
tJie silvicultural economy in those forests under the diiecliou and 
supervision of the Forest Deparlnients of the Ministry of Agri- 
cult iin* of the USSR. Forests of the Soviet Union are rich iji coni¬ 
fers which constitute 83,6 per cent of the total forest area. The com¬ 
position of conifers includes 31.4 f)er cent of the larch, 23.6 per 
•*(^fit of the pine, 17.1 per cent of the spruce, 6.4 per cent of Mie 
cedar and 4.1 per cent of the fir. 

Of t he t)5i) million hectares of the state-owned unkdied lorests 
little coppices constitute 13.3 per cent, middle-aged trees— 
14.2 per cent, ripening trees — 15.9 per cent and ripe and over¬ 
ripe ones — 56.6 per cent. Thus, more than half of the forests 
of the country is composed of ripe and over-ripe stands. 

In 1913 the total registered forest area of Russia equalled 
only 550 million hectares (as you will recall, this area at present 
equals 1,069 million hectares). This diffcrciico is cau.sed mainly 
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by the misatisfartory registration of forest resources in I lie pasi. 
not only in privately-owned forests but in I he state ones a> 
well, especially in the Asiatic part of Russia. 

That the dal a of forest resources arc becoming more and more 
exact testifie.*^ lo the improvement in forest registration in the 
I SSH. 

In pre-revolutioiiary Russia the registered for(‘St areas accord¬ 
ing to tlie type of ownershij) were distributed in the following 
manner. State forests — (>0 per cent, privately-owned, ind(‘ 
pendent, peasant and other forests 40 per cent. 

Today all tiu* Forests of the USSR are the proper! \ of the 
nation. 

The most important economic characteristic of silvicultural 
practice in the USSR consists in the fact that its entire develop 
inent as well as the entire development of other branches of thi* 
national economy is direct ed by the slate which determines its aims, 
tasks and rate of development, it.s connections and interrelations 
with the other branches of the national economy. 

At the very inception of the Soviet state, Iho Soviet govern¬ 
ment issued the Fundamental Law on forests and subsequent de¬ 
crees wliicli laid the foimdation for the further development of 
forestry in the couiitiy. Under this law forests w(‘ro proclaimed 
the properly of tlie jieople and silvicultural practice was direo 
t(*d towards the immediate solution of the general tasks to meet 
the needs of the economic and cultural development of the USSR. 
t)n the one hand, the first laws on forests provided for the use nu 
a nationwide scale of forests as sliellor-holt.s, as factors imprr)viiig 
the climate and water regime, agriculture and proservalion of the 
soil, and, on the other hand — the organization of the planned 
use of forest rosounes to meet the national requireinonts, to 
restore these n^sounes in the large forests under exploitation. 
These two organicall} connected trends in silviculture remain 
unchanged to this day, though their significance in different 
periods of time wa.s not the same. 

During the period of rocoiislruction th(‘ Soviet state set 1 k‘- 
fore silviculture extensive tasks of helping the large-scale rostor- 
alion work on hand. At the same time a resolution was passed 
on measures to combat drought and, primarily, on afforestating 



^’Joarcd spaces, Ijunicd-dowji cloariugs and oilier woodless areas 
in dry and thinly forested regions, in upper rearhes of rivers, 
along their hanks and watersheds, and along with this, fni placing 
forests which had water-[)rotectiiig and shelter importance* iin 
der special supervision. In 1923 the Forest (lode was adopted 
which set up a eentralized system of managing and organizing 
forest economy, established Ihe order of dislributiiig timber, tin* 
principles to follow in the possible* transformation of foresi 
areas into other types of land, the system of forest protection and 
management. 

In the industrialization period still greater vistas wen* opened 
before Soviet silviculture. Al that time wood became one of 
the most important types of industrial raw material. To supply 
lh(* country with the required amount of this raw material the 
People’s Commissariat of F(»rest Industry was established, which 
was to guide the development of lumbering and woodworking in- 
(histrios. The departments of forest indnstrycarried out extensive 
work of mapping out and regi.stering foresis of industrial value, 
of delermiiiing and setting up raw material bases and pro¬ 
viding the national economy with timber and wood ware. Along 
side with measures on organizing and rncchaniziTig lumbering 
the forests of the USSR wero divided into industrial and 
silvicultural zones: different systems of forestry and meth¬ 
ods of using forests were established in each zone. In the 
silvicnll ural zone the scale of fellings per year wms not lo exceed 
the annual increiriont of wood, concentrated cuttings were pro- 
liihitod and a groat number of measures were planned for 
platiting shelter-bells and for forest restoration. 

Later on,the greater part of t he silvicultural zone was singled out 
as a special zone of water-protection forests. In 1943 forests w’^ere 
<livided into three groups thus establishing a most complete 
and consistent differentiation of forests according to their geo¬ 
graphical peculiarities and their economic importance on a 
nationwide scale. This decision determined for every group of 
forests general organizational methods of managing forest econo 
my which remain to this day the leading principles in settling 
yiroblems of the economic structure and organization of silvicul¬ 
ture in the USSR. 



During the Groat Patriotic War the activities of silviculturG^ 
like that of other branch os of the national economy were directed 
to meet the deniaiids of the country’s defence. At the same 
lime about 20 million hectares of forest were greatly depleted dur¬ 
ing the war years, mainly because of their rapacious utilization 
by the occupationisls. 

Post-war reconstruction and the further development of tiie 
country*s economy required that silviculturists not only take 
steps for restoring the forests but also for providing the jum es 
sarv conditions to greatly increase lumbering in densely forested 
regions and for working out a system of irieasurt\s for planting 
new stands, especially field-protectijig ones. During the post-war 
period lumbering bases in the USSR were, to a considerable extoiil, 
shifted from thinly forested regions to over forested ones and 
transformed into bases of large scale industrial production. 

State ownership of forests and plaujied manageineni of all 
branches of the national economy in the L'SSH made it ])ossible 
for the departments of forestry to turn over to lumbering 
enterprises for long-term exploitation a great number (d' 
bases witli the total oporaliori stock exceeding 7.0 billion 
rubic meters. Thus, conditions were created for a wide dcvclnp- 
menl of for(\st and woodworking industritvs in over-forested an'as 
of the country. 

Of late, the timiier industry has nvei ved such a large qiiantil \ 
of machinery that it surpassed the equipment owned by this in- 
(liLstrv throughout ilsentire ])rovious development. This fact made 
us recuJisider such j)rohleins of forestry as methods of cutting, tasks 
of i)rgariizing forest i^xploitation, forest ivgeneration, etc. 

The promulgation in 1048 of the law oji a plan of field protec¬ 
ting afforestation paved tiie way for a wider practical development 
of the newest trend in forestrx - field-protecting afforestation. 
Measures to ensure field-protecting afforestation enabled us to 
use silviculture for developing the country’s agriculture and to 
attract tlit* interest of the Soviet people to forestry still more. 

Speaking of the state of forestry in the USSR today it is impor¬ 
tant, first of all, to stress the fact that the great variety of forest 
environmental conditions on the territory of the USSR and the 
(‘conomic peculiarities of development existing in the various re- 



^ions dctcrmijio the need, in part realized, for managing forestrv 
in the USSR along diverse lines. 

In the taiga zone silviculture is, in the first place, organized 
to satisfy the needs of the national economy in timber materials, 
of forest restoration on vast clearings, • n burnt-out areas and 
ghades and to protect large forests agaiiist firths. 

'J'h(‘ basic tasks of forestry in the forest-steppe zone, bcsidcjs 
I he maximum amount of wood obtained by industrial and group 
cuttings and forest maintenance fellings, are: the preservation 
and strengthoiiing of the water-and field-protecting role of 
forests by forest restoration in the upper reaches of rivers and on 
watersheds as well as by cultivating uneven-aged mixed stands 
best suited to protecting fields. 

In the steppe zone large forests are of special protection im¬ 
portance. The task of forestry in these' conditions consists in pro 
serving and strengthening the field-and soil-protecting functions 
of forest. This goal can be achieved by forest maintenance 
and forest restoration cuttings, and by various silvicultural 
measures, including the reconstruction of stands of little value. 
Besides, new shelter-belts are widely planted in these regions 
alongside vvith stands on ravines, gullies aJuJ sands as protection 
against erosion, thus ensuring increased and stable harvests of 
agricultural crops. 

In the mountain conditions of the Caucasus, Central Asia and 
the Crimea large forests are of different value, depending on their 
location; hence the tasks of forestry in Iheso regions vary greatly, 
fn the high mountain regions of the Caucasus, besides (be task of 
satisfying the needs of the national economy in wood, Ibe pur¬ 
pose of forestry consists in preserving and slroriglhoning anti- 
erosion functions of the forest. In the resort regions of the Cau¬ 
casus (Sochi, Kislovodsk, etc.) and the Crimea silvicultural 
practice is meant, first of all, to preserve and strengthen the sani¬ 
tary and hygienic function of forests. On the Caucasian coast of 
the Black Sea, in the regions of the moist subtropics, forestry is 
directed to cultivating valuable and technical varieties Euca¬ 
lyptus sp. Quercus suber, Diospyrus sp. Jifglans regia, etc., as well 
as to ensuring anti-erosion funclions of ovisting and newly- 
planted forests. 



Ill the zone of deserts and seuii-doserts of (xMitral Asia and 
Kazakhstan the piir()ose of forestry is t-o preserve and extend 
thickets of while and black saxaul and other shrubs (6’aZZ/g^onttm 
raput mrd/hme, Sahvla Hichtrri) f^rowiug on drifting sands. These 
tasks are solved here, primarily, by regulating the distribiition 
of forest pastures and sowing from the air. Besides, in the condi 
tions of deserts and semi-deserts, of great importance is the task 
of planting new stands to consolidate exposed drifting sands. 

In the green zones around Moscow, Kiev, Kharkov, Lenin¬ 
grad and other cities and industrial centers silvicultural practice* 
serves to enhance the sanitary-hygienic and estlietic role of 
forests in providing the best conditions for rest. 

Thus, forestry in the Soviet Union is extremely varie«l 
and develops in one or another iliroction, depending on the 
economy of a region and on environmental factors. 

An especially important part in this connection is playetl 
by the above-mentioned division of forests into grou’is at 
cording to their value for the national economy. 

To Group I belong forests of stale forest nurseries, field 
and soil-protecting and health-resort ftuosts of the green /on(‘s 
around factories and plants and big inhabited points, bell 
pine forests and steppe forest groups. In these forests clearing 
is not allowed, only maintenance lulting. sanitary selection 
cutting of over-ripe trees and forest restoration cutting are 
permitted. Similar cutting systems are extended to shelter-belts 
along rivers, and also railways and automobile roads of all 
union, rcpublic^an and regional significance. The forests are 
situated in different regions of the country but in the cen 
tral and southern regions they jtnMlomiriale. 

To Group 11 lieloug mainly forests of thinly forested (forest 
steppe) and ((‘ntral regions, («mcentrated in densely populated 
industrial centers of the country. As a rule, cutt ings in those foj- 
ests are according to tin* clearing system but within limits not. 
exceeding an annual accretion. 

To Group III belong all the rest of the forests and mainly the 
abundant forest regions witli large stocks of wood for (»xploi- 
tal ion situated in the northern regions of the European part of the 
USSR, in the taiga zone of Siberia and the Far East. Lumbering 



in those rogicjJis is (o provide the national eeonomy with worn! 
and all systems of culting are allowed. 

There being many production measure's (he entire iiianage- 
irierit of forestry in the USSR is effected by the Forestry and 
Shelter-Bell Planting Administration of lli(‘ Ministry of Agri 
culture of tlic USSR headed by ( he cliief of I he .\dminisl rat ion 
who is Deputy Minister at the same lime. 

In the Union Re|)ublics Forestry .Administrations of Minis¬ 
tries of Agriculture were established which are directly in charge 
of forestry administrations of regional or territorial administra¬ 
tions of agriculture. The (-hiofs of forestry admijiislratious are 
simultaneously deputy chiefs of regional (terri t orial) ad mini 
St-rations c)f agri cu 11-ure. 

Leskhoz (Soviet forestry) is a production unit dircjctly subor¬ 
dinated to a forestry administration in a region or territory; it 
is on the average composed of five forest divisions. To c.arry 
out the work of studying, exploring and registering forests then' 
is the All-Unioji Aerial Photo Forest orgauizatiim “Lesoproyekt ' 
which is under the direct control of the Forestry and Shelter 
Melt Idanting Administraliun of the Ministry of Agriculture 
of the L'SSR. 

Tfie work on plaiming new stands mainly in woodless region^ 
is conducted hy e\()editions of the projecd-jH'ospecting 
organization “Agrolesoproyekt’’ also directly under the control 
of the Forestry and Shelter Kell Planting Administration of 
th(» Ministry of Agriculture of the USSR. 

The admijiislration of state forest nurseries and of storing 
tree and shrub variety seeds — ‘‘Ulavlessempitoinjiik” as part 
of the Ministry of .\gricultjire of the L SSR is called upon to 
develop field juotecting afforestation. This administration mnst 
provide collective farms with seeds and saplings of tree and 
shrub varieties through its tree-seed offices and large state 
forest nurseries. Besides, ‘‘niavlessempitoinnik” supervises the 
network of control tree-seed st ations w’hi( h approbate procured 
tree-seeds in the Soviet Union. 

The |*riinar\ and secondary administrations pay much 
attention to tlu' care of forests, to measiires furthering natu¬ 
ral forest regeneration, to llie control of selection and group 



• littings, onsiiriiig coiKlitions lor suceossfiil rogeiioralion. I'licy 
strive to raise the productivity of forests hy means of draining 
nver-nioist forest areas, and to protecl^ forests from parasitic insects 
and fungi diseases. 

The Forest Patrol and Forest-Fire Brigade Landing Services 
which are suhordinaiod in the Forestry and Shelter-JJeJt Planting 
Administration of the Ministry of Agriculture of the I SSR are to 
/»e on the alert for forest fires and also to take measures l(v 
<oinhat harmful forest insects and to sow tr(?e s(*eds by means 
«»f pianos. This work is |)erforjned directly by aviation for¬ 
est l)ases mainly situated in regions abundant in forests. In 
large forests especially vulnerable to fires there are s})ecial forest 
fire chemical stations equipped with means of transportation, 

< hemicals and necessary equipment for extinguishing fires. 

All the l)asic production measures are carried out at the cost 
of the state and only the working of forestry limber waste find 
‘roduction of consumers' goods are organized at tlio expense of 
the forestries. 

For about a quarter of a century lumbering in tlie USSR for 
state needs has been headed by the Ministry of Forest Industry 
of the USSR which is the main official l>ody in charge of lum¬ 
bering. 

There are also other departments taking part in lumluM'ine 
and utilizing wood in their entejprisos and construction works. 
In thinly forested regions and especially in the forests of 
<iroiip I purveyances are coruhjctcHl by forestries. 

Of late, the main body in cliarge of lumbering — the Minis¬ 
try of Forest Industry — plays an increasingly important role 
ill this ri('ld. This makes it possible to ust^ on an ever-growing 
scale the system which Jias already justified itself: that of 
assigning wood raw material bases to bodies in charge of 
lumbering for the whole term of their exploitation of large 
forests. 

This system becomes very import ant when wood consumers ’ bastes 
serve some large timber consuming factory, plant or a whole in¬ 
dustrial center. Interrelations between forestry bodies and 
iiodies responsible for lumbm ing as to storing wood and forest 
regeneration are regulated by special rules fmd instructions. 



Enormous wood j-aw material resources and extensive areas 
where forest restoration work is being done will make it 
possible for many decades to (ome to c(»iitinuously increase 
the quantity of wood provided by the forests of the IJSSII 
without causing any noticealde reduction of tJieir wood stock. 

The large-scale work on forest restoration (in connection witJi 
(lie development of lumbering, shelter afforestatinu and forest 
draining /nelioration necessitated the introdne/ion of mechani 
zation in all basic arduous processes of the lumbering industry. 
With this aim in view, the Ministry oi Agriculture of tljt‘ 
USSR began organizing mechanized forestries. 'I’oday all pro 
cesses conrnn ted witli draining forest areas, soil preparation, 
t-he seeding and jdanting of forests, the maintenance of tree* 
varieties are, on llie whole, jricchanized. 

One of th(^ docisiv(* conditions of forestry development in 
I ho USSR is the rapid growth of scientific research and large- 
scale \v(»rlv in training sjiecialists. At present the ]>r()hloms of sil¬ 
viculture and timber industry are being studied iii six sj)ecial iu 
slitutes of Academies of Sciences of tlie OSSR (Academy of 
Sciences of the USSR, Academies of Sciences of the tJkrainiari, 
(loorgiiiJi, Ryelorussian, Latvian and LitJiuanian Soviet Socialist 
Rej)uhiics), in 15 forest sectors and groups iT» the branches of the 
Academy of Sciences of (lie USSR, (Karelo-tiiinish, Northern 
Komi, tlralsk, \Vest(M*ji Siberian, Eastern Siberian, Far Eastern 
and t)thvT sectors and groups), and in the Academies of Sciences 
of tlie Union R(»])ublics which have nr) specialized institutes. 
I’Jjere are 15 de])artiiieiitai scientific research organizatioils in¬ 
cluding eiglit .specialized foro.stry organizalions, scores and 
scores of experimental .stations, forestries and factory and plant 
laboratories studying the problems of silviculture. These prob¬ 
lems are also studied by the chairs of 11 special forest institutes, 
of many agricultural institutes, universities and c>ther higher 
establishments of learning in the coiiiilry. It should be recalled 
that ill tsarist Russia there was only one higher forest establish¬ 
ment and one scientific research institution with 8 experimen¬ 
tal forest divisions. 

In 1954, in view of the special importance attached to forestry 
in the USSR instructions were given to open a special 



pavilj(jJi al llie All-Uniou AgriciiJlural Exhibition in Alos 
cow — “Forest Economy’’ — which is to show the advanced ex- 
poricnce of silviculturists and forestries 'as well as (he latest 
achicAemcnls of silvicultural science. 
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O TWJIAX JIECA M 31]AMEJI11H IIX 

AJiii .HECiioro xosmiictba 


H MirpuDiioii Jicc()Bo;^(-TneHHOM JiUToparypo TOKymoro CTOJicTw>f 
oojiMiroti BHiiMaHii« y;i.(^Ji>iOTc'H BOiipocy o xaK HaaLiBacMux Tiinax 
jKM-a, T. o. TaKHx Gi'i) KJTaccjj(})iiKauii(>Fniijx no;ipa;jAojioHnHX, ko- 
Topuc xapaKTopiiayioTCfl o;uB)p(>;ui<a‘Ti>io c.bojix ^pll])(>^^HWx 
cB()ii(mi. XoT>i jioouxoammoctb h BoaMo'/ii'iKarrB npiiAiojioHiiH Tex 
Mjjii BiiJiix .:ie( ox()aHH(‘TBt*Hiii.ix MO])()npii>iTiiii uiipcvavuiOTcn npo/iv;e 
B(‘-OJ'<) aKOlKiMlfBecKUMlJ ycjTOBIIBMil, B JCOTOpBIX B HaCTOBUtOt* 
BpoMfl HaxoAMTCfl JiGCHoo xo3>iiicTBo afiBHoro JJGCHOro MaCCllBa, 
o;uiai«) npoBOAGHwe othx MepoTi])iiaTMii b caMoii ciijii.noii ctoiiohii 
aaB'.K UT II OT npiJ])o;uiNX cBoiicTB Jicca. ilua noc.Tie;uuiMB cJieayoT 
noiiiiMaTB ()C()6eiiii()CTii iie tojtbko apeBocToii, no n Bceii cpoABi oio 
npoiiapacTaiaiB. 3BaB, b KaKoii aaimcjiMotnii iiaxoAHTCB to hjhi 
HII 1.IO jioc()X()3JiiicTBOBBi.ie MeponpiiiiTiiH or npiipoAiiux cbouctb 
. 7K‘( a, KaKonw npjipoaifBie cnoMCTBa paajiiT'iiiiJx yaacTixOB Aan- 
Horo jJocHoro MacciiBa ii kbk oiiii pacnpoAOjmioTCH no oj o TcppM- 
Topnii, jic'CoBOA BMOOT B03M0/K1I0CTB irpaBiiJiBHo BiJopaTi. ({JopMy 
jiecoxoaniiK'-TBoiiiibix MopunpiiHTnii ii CBocBpoMOiino npoBecTii ii 
pacripoi^ojinTi. nx n Jiccy. 

I> HacTOHlAOC DpOMH CpOAH JIGCOBOAOB, ^OBMAnMO^Ty, ilOT AByX 
Miieiniii o tom, bto :um*iioo xobhmctbo nynxAaoToH b Jiociioii thiio- 
JTOIIIJI, BO MMOIOTCfl CyiUCCTBeBHWC pa3HOr.iaCJT>J OTIIOCilTOJIbHO 

toj'o, no KaiviiM ?Ke npnpojuiWM npiiaiiaKaM iiaAo pacBjicninb jiec- 
Hoii MaociiB Ha tmiim n naKoB aoji/KCii olitb o6i»om caMoio iiohhtbh 
Tiinjioca, htoGr Jiociiafl TniiojiornB iiojii>3on Gi.ijia Gbi irpuMOHOna 
B jiecHOM xo3BiicTBo. PaajiliBHbio npnmuinbi jiocnoii Tiinojioriiu^ 
npHMonnoMLie n t3anaAHoii Enponc ii CencpHoii AMcpiiKe, Moryx 
GlJTb CBOAOHbl K ABVM OCHOBHRM KaTCropilHM: 1) K paCBJIOHOHIliq 
3 BdlipoclJ H JlULUBOACTBa 






jieca no iiohbchuijm vcjiobhhm moot jioconpoii^pacTauMH, hto npo 

H3BOAHTCH IlO HeUOCpeACTnCHHOMy n3y«fGHllJO nC)4BLl, Jlllfx) 

no TpanniioMy n/iii MoxoBOMy noKpoBy b jiocy, KOTopwii jnciiojibayeT- 
cH H Ka'iecTne iin;uiKaTopa iionBoiiHLix yojioBifii, rjiaBiiLiM o5pa30M 
Kai{ noKa;iaTejibCTonenrf MiiHopajii.Horo oorarcTna n BnavKiiocrii non 
Bu; 2) K iioApa.JA^jioHnio Jieca jio ero pac/niTojihuocTn, t. o. i> 
ycTaiioBjreiiiiio .lecHhix pacTHTOJii.irhix accoiuiaiuiii icaK ooTami- 
'lecKiix iiouaTiiii. lIopBoo nanpaivieiiiie iiaiiijio cbog uanoojioo iroji 
Hoo BbipavixCMriTC' b vMCMiHM npo(|>. U>. rapTMauiia o rnnax cTichhux 
M ocToripoiiBpacTaHiiii ii u ({luijcKoii, naaiJBaoMow oiuo cKaHAii 
HaBCJxoii, jiecuoii Tniro.ioriiii, uoTopaa cboabi'ch, b cyimiocTii, thk/Kc iv 
ycTanon.TToiiiiio thiiob jioropacTiiTOJihHUX yonoBiiii. lixopoo na 
iTpaBjiOHiie IUUI 00.400 npKo rfpoACTaBJioiio ({)])aHUiy;uKo-JiiBijiiii.ap 
( Koii (()HTO(‘oi^no.4orii40(‘KOH inKojioii, BoaiviaBJfHOMori Hbino r>payii 
BjiaHfx K B.OVlBAaM KOTOpol'O B Toii ll.llf HHoii CTGIIOIUI npHMbi 
KaioT BOBapoiiiiH aBCTpiTiicKoro vMeiioi’o Aiixmiropa if aaiiaAHo 
repMancKoro yqenoro rKfKccHa. Ero mo>kho (*4HTaTi» j’ociioAcTByio 
imiM B 3anaAii(>»i EB|)ono h iimoioiamm miiofo ajienToB b ("oBOjirfoii 
AMopnia?. •)to iianpaBjieiiMe — 5oTami4ecKoe, ToHuee (j)MTocorutt) 
jiorifBocKoe, iijin, K'aK mm offUBno ronopuM b (Iobotckom (1okj;u‘, 
(juf TOUOBOJB B’lfBOCKOe. 

('oBOTcKafi JiecifaH TMiiojroriiH MMeei pHA ( yrnecTBoiiHux or 
AiiHuii OT ofRaix iraaBawHux Haif|)aBJiOHiiii. Bepn oBoe Haqajio 
OT BsrjjHAoB KpyiiBoiiiiioro pyccKoro JioroBoAa, iipo(}). T. O. Mo 
poBOBa^ ona yifujemio paaBiiBacTCH ii upMMonHOTCH HMne b ( K iCE. 

Ha»ioo.aee hchoo iipoACTaBJioHiie o coBpeMeiiHoM coAep>KaHiui 
jiecHoii TiiiioAoniii b C(XI^ moi vt abth ])e;jyjibTaTM paoox (iOBBaii 
Horo UncTiiTyToM jieca All (XXIP n 1950 r. (^oBeiuaiinH no Bonpo- 
caM jio('iioif Tiiiiojiormi, iiancHaTaiinbie b « rpyAax» HHCTjiTyTa, 
BBAaijBMx AKaAC'MiioM liavK C(X]P B 1951 r. 

PeiiieiiMH, npiiHHTbie bthm CoBemaiiMew, r)a:inpoBajiMCi> hu c jk? 
AyioiUMX oriimiv coo6pa>KoiiMnx. Tan kbk jiociiaH Twriojiornn ;i;ojj/K 
na noMo4b jiecoBOAy b oprannsaamT nocnoro xoaniicTBa u b iiaii- 
6oJiee paiuionajibHOM npoBeACHMM jiecoxoBHWcTBOHHbix MoponpiiH- 
raii, TO npn ycTanuBjieiiHn npmmnnoB, no KOTopuM AOJimna 

’ li liepBOM IJCpHOAC CBUCii AUHTCJIbllOCTM r. <1>. MopOSOB B OCIlOBy 
pasaejicBHH jitH.a Ha thiiu naeaTKACHUH CTaBHJi cxorctbo ycaoBwii MccTonpO' 
HspacTaiiHH iix. HiiocjirACTBHH OH pariiiHpHJi 6a3y cbocm jigchoh THnojioruii. 
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i TpoHTbCH jiocHaa TMiiojionitt, ij[)0/K;;i 3 ucoro ycraHO 

BMTi>, KaKwe iipM|)();^iiue (tB(>iicTBajiccaMoryTBJinaTii na iipoBOAOiiiio 
Tox HJin I 1 HWX ;jec()X03HH(rrneiiHUX MopoTjpwHTMM. Kor^a mw c .'mail 
ToHKM :tpoi(ii>i pa(u-MaTj)nnaoM rjiaBHoinnno ua mix, HaiijaiMOf) 

K\y JKJca, yxoa aa jiec.oM, cu;ieiicTBiio ecTOCTBOiiiioMy b()3o6uob:i(*- 
iMiio, oHUCTKy jjCHan-.ci;, oopany c no/uapaMti n uptvuiTOJiBMK jieca. 
('uxpaiioiiifo n yviijioHiHf no;aM>xpatinhix ii .aaiipiTHUx cbohctb ji(M*a 
M np., Mia nii;uiM, mto i;aa;;i<»o iia :>tiix MOfionpiiflTiiii, jiommmo rjiau 
iioii .ipoBOciioii iT()|)();ua, ivOTopan HBjnioTOi odiaaito Jindo ociiobitijm 
od'hCJrroM Jia-iiJjyaTaium .’lora, jindo ooi.oktom, oiipcviojiaiomnM 
no jipoiiMyiuocTny MirT(i]>e( yK)ai,no iiao hojio.'uimo ('Boiicrna aeca, 
i iiHaano co CHoiicTnaMii ;ipyj'oii JiecHoii pa( TiiTO.’ii.iKH‘Tn (iio;uiocivOM, 
TpaBaiii.iM II MoxoBUM uoKpoiiaMii, MiiKpuopraiiHaMaMii n nonBc) 
It c* ironiKMfiio rji;^po.iorii*i(‘(*iciniii ii njiiiJviaTMMecKHMii ycjiuBiiHMii 
c pt*;tJa. 

K'a/ivAoo 11 oivuMihiiocTii ;iecoxoaMii(*TBOmB>e MoponpiiBXJie 
iiooAiniaivoBo aanitcirroT bccx cBoiicTB /lociioro ('oodmocTiia ii cptvvw 
oro odinaHWH, it odbiniiu ojuio luiit uecKojibKi) cBoiicTn mmoiot oco- 
doo auaMC'iiiio; o;piaho ii])iixoautch iipMHHTi* bo BiiiiMauite, Bo-nop- 

BhlX, TO, 4TO UOMI1MO KaixOFO-Jllldo OABO^'O ({laKTOpa, OT KOTOpOFO 

no iipoiiMyjucx TBv .aaBin uT ;^aiiiioe MepoiipiiuTite, iimoiotch ii ^py 
rito (JtaKTopbi, icoTopiiio iiejibBH urfiopiipoBarb, n, Bo-BTo])hix, to, 
‘iro Bc*o am ycjioBWH iiaxoAHxcB bo iiaaiiMoAciicTiuui n, cacaobb- 
rojjbiio, caM rjiaiiHbiii (jjaiCTop aaBiiciiT or Apyriix. lIooTOMy, 
bpoMo (JiaKTopa, OT KoToporo rjiaBUMM odpaaoM aaBwciiT Mirrepe- 
cyioinoo iiac xoafliicTBOiiHoo MepoujniHTiio, mu aoji/Khw ynocTb m 
ApyiMO (-BoiinBa cpcABiT baiibiouimi' jiiido iia :)to MOfionpnBTiie, 
Jitido Ha rjianitbiii oro (jiaKTop. 

H cyiuiioc/m, bi:o iiauiii xo.iHHcTBenHbK' MopoTipimniH tboahtch 
]\ poryjotpoBaiHiM) BaaiiMooTHoiiioiiiiH (BaaMMOAoiicTBini) MovKAy 
AC^peBbHiVIlI A 1 >BB 0 (T 0 H, MC/KA.V HHMH II Apyi"0« paCTMTUAbllOCTblO 
(BTOpUM fipyrOM, IIOAHOCKOM, TpaBfJIIUM H MOXOPbIM HOlCpOBaMH, 
MHKpoopramiaMaMM) n H\iibothum MiipoM,a TaKVKO Me>KAy hmmm m 
JI 04BOH ll KJIlJMaTOM nj)1130MHOro TJIOH. IIpll yHOTB BBaHMOAeilCTBHfl 
ApeBOCTOH (• 1I04B0H UBM BaViOlO BHaTb BKOAOniHeCKMO CBoiicTBa 
ApeBGCubix iiopoA a rnoiicTBa no4Bbi, raaBHUM odpaaoM co Bjiaw^ 
llOCTb, JiaAllHIie H KOJfimOCTBO BpCAHblX B llOACailblX MPfliepaJlbUblX 

BcinecTB B 11 ( 41 . c(* aapamiM), pTT, cocTaB noMBennoro BoaAyxa b 

3 * 
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njIOTHOCTfc nOHB. lls CBOiit TB npU3CMHOro CJIOB aTM()c4)0|)U ((1)11X0- 
KJiMMaxa) iiac oco6oiijio HHTepocyiox ocbojuouho, TOMriojiaj ypa, 
B,xa>Kii()( Th II flBrmceiiHe Boa^yxa, co;(op?icaiiiio C0.». 

Ho ripii yycTC cBoiic’vTB axiix KoMnonoiixoB jicca, BaanM();a‘ii- 

(iTBVKHUnX C ;XpCBOCTOOM, MH AOJl/KHM flOMHIITL, 'ITO HCC 01111 (taMH, 

KaK cKaaaFio bmuio, uaxo;(HTCH bo B3aiiM();((MrcTBnii ii Ka>KX(Mii na 
Hirx B cBoiix ('BoiicTBax B iiaBCCTiioii cxenoiiu saBncMir ox CBoiicxB 
Apyriix. llpu 3TOM, kouc'iho, aojivkho ymtoho bjiiihiiuo iia 

JKT Aoani’fcxBtoifioii ;toax(>jTf,HO(rni 'lojioueKa. 

Jia ncoi'o cixtiiiauHoro c.:ic;iyoT, 'ito riiiihi jiociXf Bu;i,ojiHeMhrc n 
iiiiTcpocax Jieciioro xoanik-xBa, ;(oji*;Kirij 5 lixi> o;^Hopo;uiu no 
(‘onoicynnocTii bccx komiioiicoixob Jioca (;(j)OBOL'nr>ic? Jiopo;o»it nponan 
pacxnxonLiKxrn,, ix’TTiiMaT, nonua, '/KiiBoxnbiii iviiip). Oct)ooiijio uavKuo 
upn 3T0M (MHO paa iio/piepKJiyxi.,--- ii axo Bccr;(a iie()5\o;uTMo iioM- 
Hirrii,— MXo Bco oxn cocrauiihK' Mai^rn jioca, cn'o komiiofkmi ri»i, iia- 
XOAHXCH BO BaanMifoM BJiiiBimif. ;le]>(>Bi>n, Apynie pac*rtMiiin, /loi- 
BOXHUC, IlpMCyXCXByiOlJUKi B ;(ailBoAl ({)UXOU0llO30, fiaXOABTCn 110 
TOJII.KO MO/KAV COOOii, HO II Co BCOil CpOAOH B CXOJIb XOCHBIX B3ailMO- 

oTHouionimx, BTo B coBOKynnocTii iipcvicxanjmiox n ji3B(‘(*rno\r cmm- 
cne HOKoo cvuiiKn'Bo.iixMicx JiU'o cB(>oiioc,odi>ii /ioibhbiou paiuBiBaioinoo- 
CH no cBouM ocoohiM 3aKoiiaM. nocjieaiioo BpoMjj oiio iiojiyBiuio 
B (XXil* uanMeHOBaHne GnoJ’oonciioaa. 1\ oroMy noiiHXino omoiib 
6nn3Ko rioaoinoji b nocnojuino ro;u.i cBooii vixuaini V. (D. Mopoaon, 
HO OH iiaabiBajT oro oiioh(»h<»:b)M. OjiiiaKo in);i, dnonoiio.iOM, Hai\ 
Boodrne npimnxo, cneAycr n nniMa ri. jiiiiiii, coodiuoc/rBO pac/roHiiii 
H BxflBOXHBIX BMCCXO. Ji‘ nOHHXBIO OlIOlXH)U 0 HO 3 a noAXO'OTJlll TaK/K (3 
djiM3Ko II HOKoxopbic Hpynio aBXopBi jvait b l\)ccinj n CCCI', xaic 
II B ;jcpyrMx cxpanax, no iix xpamoBica aroro nonaxiin dhura n xoii 
nmi iiiioii cxonoHH imaH h oiiii nojiBBoBajiiiCB /(pyriiMii ropMiTiiaMii. 
l^aaBiiBaoMoe n axoii cxaxte noiinxiio duoroonoHoaa dLuro BnopBue 
HCHO oiipoAOJioiTo B (3)BoxcKoii HiiTopaxypo B 1041 r. II iiaaBaiio 
reonoH03oM. 0 ;piai \0 ncKopo nocm^ axoi’o oho uujro iiaaBano dno- 
rooHeiT()30M, c iiojibio noAMopKHyxL 3iia«iomio opraiiiiaMOB Mojkho 
;^ axj> oMy ( JKV^yioinoo onp(^;iojioirito: 6 ii o r o o u (* ii o 3 npoA~ 
cTaBJTHOT codoif BCHiaiii yBacxoi; 30MHoii noBopxiiocrn, rao iia 
iianccxHOM irpoxH/iajHmi diionoHoa ii oxBOBaioiniici oMy *iacxH axivio- 
ctjiepu, Jiiixoc^cpu, rwApocAfiopti ii iioAO(il)(*piii ocxaioxcoi oAwnaKo- 

BblMlI, HMOIOIIpIMH OAHOpOAHMH XapaKXCp B3anMOACiicTBUB MOKJiy 
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IIMMH l\ noOTOMy B COBOKynilOC-TH o6pa3yK)mHC CAHHUli, BHyTpeHHO 
BBaHMoooycjiOBJiOHHMii KoMnjicKC. Bhougho:? cjiaraoTCH H3 $hto- 
uciioaa (pacTiiTcjibHoro cooGmecTBa) h aooncHosa, raKH^o BsanMO- 
;^eitcTByJ()^^^lx MOK^y co6oii. IIoa aooi^euoaoM >Ke noimMaeTCH 
Bco >KiTB()Tt[()0 nacejiGHiio, BKjiiOHafl II npoGTOJiraiix, iiacojiflKJiuee 
;^aiiuuii 4)MTr)neii()a. YMacTKii rioi^JBW (a qacTi.io h noAno^iBu) u 
aTMoc(j)op]j, npocTpaiioTBOHHo cooTBCTCTByloinne Aaii itom y Giio- 
UOHoay, B coBoixyniiocTir oGpaayiox Gjiotou (;);i;a(j)OT()n it i^jinMaTon). 
JIoaTOMv, KaK iipaBMjio, I paiTiinM oT;xejit»iio]v_) Giiurooiioiioaa on- 
pcjlcmiioTcn (pmmiojioiioAf (pacritTOjihHMM cooChiioctbom) b cmm- 
cjjo iiii;^UBii;iyyMa pacj irrojibiion aoooiuiauHii, t. o. jigciiijIm na- 
ca>i\;u*HM(-‘M, po'iB ii;u)t o jioce. 

l>iioro()U(Miu3Li, ();uiopo;uii»io bo bcox cboiix cyiuecTBoniiux npii- 
aiiaKax it cBoiicTBax, oo7.fvumHn>'n*M b thii 6noreonoiio3a. TaicitM 
oGpaaoM, cooriKaiToinu* noiiflTifii «r>ii()rooTi.oiio3» h «Tnn Giioreo- 
ueiio3a>> cooTBcvrcTBVOT cooTiioinouiJio JioHBTiiii oT^ojibiioro Haca>K- 
/ILMiiin (irii;i,nBii;(yyMa a(‘con,iiamiii b noHiiMatiitii J>payii-BjiaiiKa, 
IIJIM cjHlT(JUC?ll03a B noiIUMauilIJ COBCTCKIfX GoTailllKOB) 11 Tinia 
pacTiiT 0 JTi»ui,tx co()Gnj;ocTB, t. e. pacTiiTojiBiioii accoiufaiUiii. 

ll.'t (‘jxaaaniioro bcuo, btu b iiurcpocax npaKTUKtr jiecjioro 
xoaniicTBa tbii jicM-a Ha;u> iioHiiMaTb iiMeiiiio jcuk Tiin jiocHoro 
Giujrcon;t3iK)3a, 

IloaTOMV npit iipaiCTunocJx-oM iipitMcuennii jieonoii THiiojioraii 
B jjoGiioM xo3fiHCTB(' MovKiio poKoMciiAOBaTL no./rb30BaTi*ca caoa>’io* 
JIUIM OIipoaCVIOlUlOM TllJia JIGCa. 

I'liii Jioca — oro ooJ^cAniicHHe yuacTKoB jicca (oTB:eJii>Hi»iA 
iThix GiioreoucMioaon), uAnopoAUWX no cucTaDy api'BI'CHmx iiopo;;, 
IK) A[)yi itM flpyca.M pacTiiTeJibHocTii ii (Jiayiic, no KOMimcKcy Jieco- 
pacTiiTcvihiihix yojioBiiii (K’.’iiiMaTiiMecKiix, noHBOiiHjjx ii rnAP<>*"JO- 
i iinecKirx), no naaiiMooriioiiiouiiHM Men^Ay pacTCHiinMii ii cpoAoii, 
no BoccTanorniTOjibiiKiM npoAoccaM ii iianpaBJicniiio cmou it niix, 
a, cjioAoiiaTOJibtfo, rpeGyioiAiix npii oAiiTiaKODhix okohomiibcckiix 
ycjioBnnx oAuojtoAiiBix .7iocoxo3>uicTBGiiiiiiix MoponpiTHTnii. 

/lanan raicoc onpoAOJiojuie Titna Jicca, octoctboiuk), iiaAo iipn- 
n}iTi», MTo jior B AcvjoM cctl noiinxiic rooj patjui^ocjxoe, BKAiO'iaiomeo 
B ccGh It ({tayiry, nacojiHiomyio nee, it KniiMaTinecKiuj (Toniice, 
axMociliepiiije), niAponuiHiMocixiio ii noBBeiiiiue ycnoBitii, coexan- 
jinioiuiH3 epoAv cviAocrBOBamiH JieciiBix pBcxennii ii hciiboxhwx. 
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IJoTaHHMCCKllM >K 0 lIOHHTnOM HDaHeTCH JlMUlb JlGCHaJI pacTHTCJIb 
HOCTb. I\ Ct>. M()|)i);ioh eiuo niiepBoo JiecHTHJKvme aroro Bnica nofl:'iep- 
ivHnaji,BTo Jiec* vcru reorpa({)ii‘iecK()e iiouHTito. JIk^Goh ynacTOK aoM- 
Hoii noBepxiiocTn noAnt'p>KeH HonpepbiBHUM ii3Mohohmhm. IIo3tomy 
ecT(H*TBOHH(), HTi) Ka>K;^biii jjociioii f)M()re()U0H()3 ire npoACTaiwifleT 
coooii Mero-Jiu5u uoctouiiiioi'o, fion3Mciinoro: oir bco cpoMfi iioABep- 
>iveu H3MonennHM, naxoAHTCH B ;^ll^aMllKo. llpu ii3y»ioHifn Jieca 
II iipn Bc?;ieiniri xoaflifCTiui b hom jiO()OX();iHMo ho yirycKaTi> U3 Bn;iy 
oro A*iHaMiii«y. Oto, mo/kav ujiohiim, iiaiano cbdo BupaH^oiifio b 
yHOHHn n])()(|). Aiixunrofia o TJiiiax paaBiiTiui fiacTHTOJibHocTii, 
paapaooTaHHoM bm uaipouiH) :iifi .aecHoii f)acTiiTLVjbHO(*TH. ();oiar<o 
OH HMoc^T B nii;i.y .iiiiin* pacTHTo.ibirocTb. Ila^o >ko noAXoanTb i; 
AHHaMiiKe Tima Jioca KaK rmia .aociioro oiiorooneHoaa. 

1'imu Jiot-a, iioHHTHo, MorvT owTb ycTaHOB^TOnbi To-rbKo b mo- 
C/niOCTri, nOICpiJTOlT HOCOM. Ho Xfbl XlO/Ke\f OUtMHlBaTb H TOppiTTOpMM, 
HO nOKpblTlJO JIOCOM, <• TOHKI1 3pOHIlH HX TIpll roaHOCTlI ;^JIH pa3B0” 
AOHHH TOX HJTII IIHbl.V ;if)OBCH*HbIX llOfXU. H OToAI C.^VHaO IIac OVaVT 
HUTopoconaTb .TocojiacTirroabiibio vcjiobith ;iaiiiibix ToppiiTopiiif, 
KoTopbTO no (.TonoHM oBooli npMro;urocTM ;uih pa.iBcvtoHiia ;ioca 
MorvT obiTb pac'bTOHOHU Ha Tiinw JBM opacTNTOJibHbix \c.Jinnnii. 
IfoUOHHO, IXO(‘J£0;UfN(‘ MOVIOIO yCTaHaB.III IiaTb 11 B MOCTHOCTll , no- 
KpbrToii jiocoM. 

ICaK npaBH-io, Mo>K;ty TiinaMii -loca 11 TniiaMit jrocopacTMTcvib- 
HWX yCHOBHH HaoJIKUaOTCH COOTBOTCTBIIO. ();UiaKO B 03 !VI 0 *;KIIbr CJiy*- 
naii, b*or;^a ri])n o;nioM 11 tom >ko thiio ;io(*opatTiiTejibHbix ycjioBifn, 
KaK B iipHpoAo, TaK ii B KvvibTvpo, dnaroAapH paaiioMy cocrany 
ApoBociiLix n()y)o;^, iimoiotch paaiiijo Tiinbi Jieca. IloaTOMy jiohrtmo 
(^Tim jiora» aaMCiinTb noiiHTnoM«TjiTj jiocopacTiiTejibHux \T.rioBiiH» 

H0JIb3H. 

Tniibi -TOcopacTHTOJibHbix ycaoBnii ijmdiot ocoGchhoo aiiaHo- 
Hiio jipjj co3;£aiJiiii jiocHbix KvvibTyp KaK Ha Mocrax, owBniMX 
paiibrae noR jiocom, thk h na r)('3.TiociiMx TeppwTopfmx, a TaKJKC iipw 
npOBOMOHllH MOpoifpifHTHH llo TlOAROp'/KanillO lUflf 1I3MOHOHHIO CO 
c/raBa ApoBoc/roen b /KOJiaTOJibiioM uac naiipaBaojiHH riyTOM 

B03/T;eircTBna na iipouocc ccTocTBeiinoro BoccTaiioBJT(>iinH 11 yxoi£a 
3a JIOCOM. (I apyi'oii CTOpollbl, BCO MOpOUjaiHTHH, (•BH3aiIHblO C OKC 

n.TyaTanMOM jKJc.a, oi"o rjiaoiibiM h noGoHHWM iicHOjib3oBaHHeM, 
COAOHCTBHOM (‘CTecTBeHifOMy B03o6FioBaoHiiio, poryjiM ponaifwoM 
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BOAooxpaHHOM M noqBtmaii^HTuoii pojin Jiec^a, oro yjiymnoHMOM h 
npeoGpa.-mBaiiMeM b HHTopecax HCJioBOKa n t. ji., aojjBvHu orne- 
*iaTi. cBoiicTBaM thiiob Jieca itaK tjiiiofj /iochmx CiioreoaoHosoB. 

Tun nenopacTHxejiBHMx ycjioBHii mo/Kho (mpeAOJiriTh icau ofn*- 
<>AHHCHMe yqacTKOB ToppiiTopiiH, orjiMHaioianxctt oAHopoAHoii jieco- 
pacTurejiBHOM cnocoGuocrbK), r. o. UMeiomtix o/iHopomjMfi icomwiokc 
AGJ iCTByioiiuix iia pacTiiTejir^HOCTr. npw poAHUx (KJiMMaTMMeoKHx 
]i noBucHJio-rpyHTOBMx) ({)aKTopoB. B npo^enax oahoi'o h Toro 
>KO Tiina jiO(*()pacTn rejiT.HUx vcjiobhw moh^gt 5uti> hockojibko tm- 
iH)B jieca. Mo aio hg iijFOTHBopc^nT nojio/KoiiiiK), bto Ka>KAwii thii 
jiG(*,a BMOGT oco6aiii KOMiuicKr n()4BGriHO-KmtMaTM'iecKHX 

ycjTOBiiii, nocKojii.Ky dtit nocjiOAHne aaBucnT ot paGTMTGjrF»HocTM. 

PaciMaTpmjaH tiiii jroca icaK ornoiurvK) KJiac(*if(|)MKaaBOHHyK) 
GAWHiiny n JicGHoii thiiojfoi liw, a^jigg movkho :>th thhu ()6hGAHnnTi. 
It 60J10G KpyiTiiMe HJiacciTcJimcauMoiiirhiG CAWHnmj — j pynnM, ce- 
MeiicTBa, Kjiacci»i thtiob 11 t. a* CpcAn n])n:niaK0B, KorophiG ahji/Khm 
rn,rTb ncnojrb.'ionaifij iij)m vGTaHOBJieHHii :mfx bmcbimv KMiaccn(|)H“ 
KanifOHHRx cvinmm, nopnoe mgcto npwHaAJio^K'n t nx'TaBv ApeBOc- 
ifux iiopoA- 

Gojieo ifpynjiue, 4 gm tmii jioca, KjiaccH(j)HKaiuiOHHJbiG OAiiHMAJbi 
B Jioc-iroii THnojiorifii paapaooTaHW eme o'lOHb Majio. PaapaCoTKa 
MX “ AGJio ^yAymero. Mom GojTfciiiec hmg.jio jidcoboactboiiho Ba>KHLix 
IipilBliaKOB GyAGT lipUBJICHOlIO K IIOCTpoCIIHH) KAacCM(})H:KaAHH 
AGca, TOM 6ojree oiia TFyAex ecxecTDeniioii it tcm 6ojTbiiiG 5yAeT 
oTBGHaxb aanpooaM ji[)aKTiTKiT jicciioro xo.mwcxBa. 

B oTHomeHiTiT na:iBaHHH xwnoB jiGca hmho nex giac ouiAonpH- 
lIHToii CMCTGMbl. McpCAKO, KpOMO TOFO, nyxaTOT ITpiTHATTniJ ITOMGH- 

KjTaxypM xnnoB c npimuiTiraMiT hx ycxanoBJieifMH. Mejibaii rpoSo- 
Bajb, ^ito 5 w iiaHMGHOBauMG Tima oxBaxujio bcc, Aa>Ke rjiaBiioiiinHe 
ei'o iipwaHaKif 11 cBoiicxBa. Oxo iipwBGAo 6iJ k rpoMoriAKocxH na- 
aBaHMii TMiiOB. MaaBaTineGCTb ycjioBHoe KpaxKOo BupavKOHiio, iipa- 
vuMifioMOG A.An ooo.'oraMGifim xima. Kohg^ho, /KGJiaxejibuo, 'ito6h 
H aBBariHG 6 mjio mgtkog, htoGh c hum jiorKo acconimpoBaAocb 
ooiAoe npGACTaBJiGHUG o xMnc, ho na axoro no CHGAyoT,MXo BiiaaBaHUH 
Tuna naAo orpaaiirb bcc cro cymecTBoniibiG, Hy}KHbio iiaM npwaHaKir. 
Mpw axoM yAofiiro iiojibaoBarbCB abowiimmii HaaBaiiHHMW— poAo- 

BFJMII M BIlAOBMMIf. PoAOBOC IfaBBaillie AOAJKHO COOXBCTCXBO- 

naxb 6ojrGC npyimoMy ofF^cAHHCHiiio, bom tmti. Ero jivBine Bcero 



vcTawaBJiMBaTb no ;tpene(:iioM uopo;(c, ociioBHoii b ; 4;aiiHO]Vf Time 
(naiipiiMep, cocuhk, cjir.iinK, ^yCmfiK, Ke;i[poBHnK, JincrBOimipJiiiiK 
n T. ii.). HUJBannfi riiua mcjiawjihHO iiponanojwTh or na- 

i;oro-.Tiiiuo xapanropnoro, cnomnpu^eciwro juia jxaimovo runa 
npH^nana; iTairpiiMt^p, mo>kiio nciiojibJOBaTh TpanHiioii juni moxobo- 
jiHiiiaHiiiiKOHbiii iioKpoBiJ, roBopii: cjilhiik-kiicjiumuiik, ejii.iuiK- 
flonroMoiu iiu k (c kvk yniKJiiiMM jii>iiom) , KOApoBJiiiK-yejK'iioMoni- 
HiiK, cocHflic JiiifuaitiiiiKOBMii ji T. n. IJ(vii»;ionaiino A.ini HanMoiio- 
Banna Tiina '/Kiibbim iraiioMBCHiiBiM noKponoM umoot td yaonc'TBu, 
HTo })acTeiiiia aacTo hb/ihiotch xopoiiiiiMii iioKaaaTOJifiMit (un;oi- 
jcaropaMii) ycjiomrii MCHToooifTaiina. ^)to fiujio y/Ku iTa;i,aBiia iio;^ 
Moaono If uapo;B)M ii jTpaKTHKaMii-.ioeoBo;iaMii. ();jiiiaico ria;p) ot- 
MeTiiTi>, aro ;\a.'ieK'n iie nceiv^a mo>kho lu iio.ihaoBaTi, vKiinoii iiairoa- 
fU'niFhiii iTOK[)OB ,viJi aTuii ii;o*r[n. H iieM ue B( or;i,a octb onpoAeaoii- 
IKK' pacyremie, xa])aKTepHue ;uia Tima luni c iiaauamioM, y.’ionin.r.M 
;Via oujiaaoBaHiia JiaifMcaroBainia Tiuia. B oriix c.ayaaax mo/iciio 
iK iiojn.aoBaTi. Apynu' apycu pacTiiTcviBnoiTii h.'iii yc.ioBiia mchto- 
TijioiiaparTaiiiia, Haiijinviop, cnniHK Jieiiuinnwii (l^inel uni corylusuni), 
;iyr>ii>ij; ciiUTOBiiiii (Quorcoluru aouopodiosiiiri), jriu'TBLMiJiiiaiiiiiv 
noiiMi'uiiLiii (Laricoluin inundaliirn). 

I la oripo,^e;K*mi>i runa jieca Kan coHOK vimoc rii yaac/moB ju'ca, 
O;^nop();oif>i.v no {lai/TUTo/n.iincTii, noancMiiin- re<.). loruaocKUM yc;n»iuK 
JIM II ji!) iiaiipaB.ioiniio ;MiiiaMiiKii, cjic;^yt'T, iio-jiepBBix, aro n;i,nM it 
Te /Ko Tunbi Jieca t‘ox()anHK)T(*n to;ilko b ir[)o;|o,iax n:i.ii()p();oK)ii b 
KJ iuMaTiiac'CKOM oTijoiJiC'Hiiir uujiarTu; Bo-BTopbix, aro Tiiiibi b oc- 
iioBMoM aauonoMb'jnio ( BHaanhi (• pojji.etjioM; b TpoTbiix, aro noa/B'ii- 
CTBue acvroBOK'a iia .lec aiiaannvibno paanooopaaiiT riiiibi jioca; 
liaKOllGTi:, B aOTBL'jlTblX, KTO TIIII JTOCa - aoBo/ii.iio yBKoo iiouaTiic, 

M B aiOOOM .aeCIlOM MacClIBO MOVKOT OblTL y( TailOBJIL'IK), Kau* lipaBUao, 
aTiaaMTe.;ri>noo i\o.aiiao( tbo TiinoB. ();oiaKO oobiaiio ;ouioko ho bco 
T imw aanuMaioT ( tojii, ;{naanTO.TrbTiyio TO|»pnTo})MJO, aroobi Jiocnoo 
xoaai’rcTBo o6}i:iairo obi.io c jiiimu cauTaTbca. Tiinbi, aaiiiiAiaiout.iie 
COBCOM H(33HaauT('.:ibiniio Toppirropifu, ji(‘c.ono;i Mo>ia*T no ir]BiniiMaTi> 
BO BHMMamie. 

llpn jicnojiB3oBanifn thikhi jioca n .nocaioM xoaaiicTBo 11006x0- 
AMMO yaiiTiiiBaTi,, aro pa:uii*io jiocoxoaHiicTBOiim.ro MO])oijj)nHTitH 
CBurjauw c paajnianbiMjr (•Bonc/niaMii Tiirion .itora. IJooTOMy Tiiiiiii 
iifui npoBOAoniiM tov ujih mibix jicjcoxoaHuc/moiinhix MopoiipnflTiiii 



AojiWHM GhiTb oGhOAWHaoMbi B xoBfiiicTBOHHMO i pyriiiw. Ecjih, HanpH- 
Mop, liMOOToi B BB/Jcy iviaBJiaa pyGaa, to yGTanaB„iiiBajoTCH TaKne 
x()3Hii(‘TBeiii£i.fo I'pyrinu, Koxopue oGi^caHHHioT Tanu, o;uiopoAirj*i(» 
no cocTaiiy, TUKcamfouiihrM MOMejfTaM ir rcxiniuccHUM (jcoGoiiho- 
CTHM ;^peBOCTOeB. J'JcJia UpC^^p[lHlIMaOTC^ JICKyCCTBOIIHOe B03 oG- 
jiOBjicHnc Jioca n b cBH3if c 3TWM iiac oy;£yT inrTupoconari, iioaijon- 
iio-rii;4»()jioniuocKno ycjioBiia, t. o. xiinu Jiocopac/rnxcjiLHhix yo 
jiuBiiii, TO Hx iia;i;o nojiO/icwxB b ociiony o5'he;uiiioTiiia tbiiob b xo- 
aaiicTBOunbio rpyniirj. IOgjim pcaa iiaex o6 oxpaiio Jioc.a or novKapoB, 
CJ^(^’^yeT iipoinjairri. xaKoo o6he;uniciiMo tbiiob, Koxopoe ;^acT rpyn- 
nu, oaiiopo;j[iiJiio uo jierKocxH BoaiiiiKifoBeima uo/Kapon u no cBoii- 
GTBaM, oirpcv^e.'iJiioiuiiM Mopw GopnGhi c miMfi, u x. 

Kcjui aaaaan .Jicuofoii Tiiiiojiorjuii cboabxch rjianHUM oGpasoM i; 
npaBii.abin)My j)acii|jo;^()Jiomiio jiocoxo3}incxBoiiHLix Mop()Ti])HHrnu 
B COOTBOXCTBlllI C Iipilpo;UII.TMil CBoilCTBaMII JlOCa, TO BCIlO, nXO CBoil- 

cxBa xnnoB, na KOTo[)bix 6a3nj)yioTc>i iijiii or KoTopwx aaiincax 
OTn MtipoiipnaxiiH, Ao.j[>Kiibi omtb xopouio n3BocxirM. Or creiioiin 
uayaeriHocTir jioc.oBoaGTBeiiuHX cBoiicxD xunoB, c oauoii cxo|)onLi, 
II or iioHiiMairini CBfiaii xoaaiicTBoiiTibix Mcpoiipiiamu c npiipo;^- 
iibiMii cBoiicTiiaMii Jioca -c ;q)yroii, aaimciix Gojioo iiojiHoe nciiojib- 
3oBaiiii(* ,£aiiiitiix .710(01011 rjnio.aoriiii b iipaicxiiKO. 

; (,.701 upocTpaiic/rnoimoro paciipoao.xoiina .xocoxoajiiicxBomibix 
MopuupioiTiiii no itjni nnuAi nacTHM jiecoioro MacciiBa no rni 

B 'oi’Aa HoooxoaoMo itiiaxi., nau pacnpe;i,(^,ricMn>i xiiiiu.aeca b MacciiBo. 
nooroAiy coirraB.-ioiiiK' Kaj)Tiji tiitiob Jioca 3iianiiT0.7ir>n() oGjiorMaox 
ii\ ii(ni(jj[b30Bai[iio B HfiaKTiuco .;io(*iioro xoiiniioxBa. 

II 3 n(*(iro ii3.io.Koniioro BurroKaor, axo iipaBinibnoo, xopoino 
oooonoBainioo Bu;£o/ioniTo thiiob Jiecoi, a tom uojioo nojiiroo lUMiom,- 
3oBaiiii(; jiociioii TiiiioJioiMut b jiociiom xo3Hii(yrB0 xpooyioT r.;iyr)()Koro 
ixoMiiJioKCBoro ii3y^roniin cuoiunB n ocijGonnocxoii bcox Ixoaiuoiiou- 
tob jiociibix 6iroroonouo3oB, iix B3aiiMo;^oiicTnnH Me>K;£v coooio ii 
BaaiiMOAOiioTBini Aaniibix onoroononoaoB r. ;£pyrMMii. i)To mokot 
GbiTF* <)cyiuocTB.7iono jEiiiiib iryxoM npyraoroaioiribix, AocxaToniio 
aJiiiTOJibiibix cxannonapiibix 11 .oiicnepriMonTajibiibix ifc*c.7ic;£OBajiiiii. 
Ilpii :jTiix itcc-JK'aoBamifix j^ojivKiibi Haynaxbcfl FCJinMaTiinccKHO 
( ronifoc, aTMoc({)opin.To) oc-oGoifiiocTK a;aiiTroro jiocnorij 6iiore()ii;eno- 
.ui - Kan ooin,BO, xau* ii ocoCohuo b parijiiiniibix oro npycax, oro 
noMBomiiiio II niapo.IiH'lOKMKBo yivroBiin, pac/niTOJibiiocTb ncox 
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HpycoB, T. e. i^pooecHaH if KycTapflitiKOBaH, TpaBHuan ii Moxoiiaii, 
II $ayHa kbk iic)3boh()Mhux, tbk OBcnoaBono^HMx, h ocoochho 
MHK poopraHH.iMH, pojiF* KOTopHx B >KW3HH Bcoro 6woreonoH03a, 
h*aK BCP nojieo h fiojieo BUHCiiHOTCff, orpoMHa. OcoSeinioHCo bb/kko 
m>;^^opKilyTb, ^ito rjiyfioKoe iiayHOHne dthx komhohchtob ju*ch<h'o 
oiioreonoHO.'ia aojijkho conpoBOH^/iaTbCH ii.iy^ioinfOM iix b.uhimocbh- 
3oii, MX B3anM;);ieiicTBMii mokav- ooooii ii c BaaiiMfwnicTBiioM Bcero 
duoreouoHoaa b qejioM (■ ero cpcAPii cymocTnoBaiinfl, r. o. c oKpyjKaio- 
iHWMH ero jqiyniMH 5iiore(>mmo:iaMii. ('yiuecTBOifHyio pojii> b :)tom 
K oMn.ieKro Ji(*(vio;^onaHiiii ;i()ji?Kno iirpaTh iiayBOHHe (|)h:uio;io- 
rwff, aKcvroraii ir oiio.-iorifii bcox opraiiMBMOB, iiace/rfiioJiUfx ^aii^ 
Buii ojioroouoHoa, ii ocoCtouuo ;ipcBOciibix pacTOHHii. iiocjio/i- 

mix no(H)X();iii\i() raK>i:c ii:ty»wniio aiiaToMiiBOcicoro crpoPHiiH, (fm- 
.nifco-AfoxairifBecKnx n xiiAfifBecKiix cBoiicTB ;(peBOt*niir.i, a ita iix 
oiKViortiHorriiix cBoUcrn — iU-oocHHo u:tyBruiio iiJTojioRomoHfiH, 
rcMomioro ii ncioTHTiintioro paaAfHOyKPBiiB. cbocooob pacco- 
jiQima H noaouHOBJicBiifl, a Tau/KO yrToiiniiBocTB nx iifioTUB bcH" 
Boi'o po;ia oojieaHOH n Bp(3;uiwx ua mix BJiimmiii. 

llayqeinie unorooueiioaoB b ixojiom aoji/Kko cjiararbcfl 113 iirrae- 
j.oBaHiiH BuyTpnBuaoBhix 11 Me>KBM;i()Bbix BiuiiiMooTBoiuomiii cpeaM 
JiGciibix opramiaMoB, a TaK>Kc ;uinaMHKn Jiociibix GMoi'oouoHoaoB. 
MX paaBIITMH M CMCMl OHHMX ApyrMMM. 

CojibBioe .'iHaBeHne HMoer (|Bf:uiKo-xiiMMBOcKoe w oiiojiorw'iecKoe 
M3y4omio TBK Ha 3 UBaeAfOH «jior,Hoii noz;cTMJiKii», t. 0. Toro cjioji 
OTMOprnUX paCTMTC.lMlblX OCTaTKOB, KOTOpblii HaKOXL’lHCTC^H B wiocy 
iia rio^BG, 11 oro Hace;iornin - kbk Kpyiuibix opramiaMOB (na- 
ccKOMbix, BepBoii 11 ), Tau n orooeuHo MMKpoopraHiTaAioB. Jler- 

iiaH iiom-TMJiKa iirpaer oany i\:\ oimoBiibix pojTOH b ]q)yr()BopoTe 
neiuocTBa 11 anopriiM u uiiorooueHoae. 

OciroBiiaR 3a;4aqa ncsex anix KOMnJieKcribix Hccjic^oBamiH co- 
CTOMT B TOM, HToGu B03M07KH0 G;fH>Ke lUVIjoifTll K HCHOMy nOlIH- 

Mamno iipoaocca oGpameiiHH m iipeBparnciiMH niMnecTBa m aneprHM 
KaK MGVKay KOMnoiicHTaMH ^aiiHoro 6Moreoacii03a, tbk m MejKay hhm 
M apyj’MMw Gwoi'coneHoaaMM w BooGme c ApyrnMii hbjichhmmm npH- 
po;u»T. BeAb B(*o JiecoxoajiiicTBOHHbie McpojipMHTiiH, b cymnocTM, 
<'BoaHTcn K yiTjiaB.ieiiMio .-)thmh iipoi;o(*(:aMM npeBpainemin BeinecTBa 
u aiicprMH M iianpaBjiGHMio wx b cTopoiiy, oGei iioHUBaiomyK) iiojiy- 
qOHiie MaKcuMVMa nojn.aw or ;ieca. 
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Rce 3TM Hc*oJ^c;^oHaHH:H 6 i«iti> crporo corjiaconaiiiii h 

yilHiUlHbl MC/K/^y 0(>5()ii it HMCTI. OAMUyW I^OJIOyCTpOMJIOHIIOGTb, 
iianpaiuroimyio iia pa:ipa5()TKy rjiySoKiix iiayqribix o5ocHOHaintiT 
jiawGoJiec' pauMoicajii.iioro npiiMOHeHHH hgox .iGGoxo.mHCTBOHHwx 

MepoiipwHTiiii. 

()Ti:iOaa HCIIO, »JT() H 3T1IX KOMTlaOK'GIIUX HC.( .roaOUaHIIflX 
uiii Tt{)iniH'i'i> yaacT.io, kjiomo Juu-Dinbaon, HoTamiKH w aoojiorii paaiiMx 
ciioafia./n.ii()(‘Ten, MHKpouiiojiorii, KwaiTMaTojroni, iFonnonc‘;tM it laia- 
pojioj'ii. »)t<) Mati[)aujiiMfrio paoor iro .rociioii thiio/ioi mii b iiOGJic^a- 
HMO roai>t me oo.t^go it oo/roo jiaannaaoTcn a (^oneroivOM (lojoao. 

XoTM' 111111 . 1 /loca iipaixTifHCM.Kii iibiacviaiorcH ua «)i ii()ijaiinii jij)u 
aiaKOH, /['‘rijo j)aaaiT4aoMi.ix irf)H iro.’ronoM ooGjioaoiiairun 
oairaKo II iipii :)T(ivi naao no yiiycicaTr. iia miay, ‘rro K()Mii(>nt>if'r!,i 
,710011010 oiioi'(Mmoiio:ta ifVKMOT rnraaoiiiio ;i.:rR y( TairoH;ioiin}T thiiob u 
nco i{HX(Kifirr}i no n:{Hn\fi>;xon( rntrii. Hrii n^ion jot-’t mini nanpanmirh 
MCo;ioao»trro.;ri»(*T{yfo ii iipn jir)jroDOAf nayaeirnn Jiooa, no 

rjiaiiHMM oopaaoM irpii oprarnraaiunt <*Tannoiiapiii>ix KOMiiaoi;(*in.ix 
ii(*.(*..rioa()Hanmf 'niiroH Jioca, ran khk i-rcMtoiib MonojibaouaHiiH u 
iifiaKTiiKo .HOCnoli Titiiojiornii :uiBitonT ot r.Tiy5iini.i irayaoBHa boox 
KOM iJoiioirroB .roca, ooonomro >ko lix B3aiTVioaoih*/rmiH, iix <‘.nBHeri 
Moa^ay ooooii ii o oicpy/Kaioinoii irx cpoaoit. »-)tot Baivina aa Jioc icai; 
iia i'oorpaij)iiH(?c.Kc»o, ronnoo, (Jiiorcorpacjinnooivoo nnaoHiro, rao ero 
oMo.;rorii<{eoKno it (|)rianKo~roorpaij)iniooiciio KOMrioneiTTu cooTanaaiOT 
oaimcTBo, xapairropcii a-’in iioBoiinioro naii})aB.7renne cobotckob 
,’ f 00 H() if T If T IO.H o r 11 IT. 

T> iiirropoc.ax mii|)oboi'o jroonoro xoaHiicTBa vKeaaTOjrbHo oGh- 
oaiTHOHiu^ ir[)HTmmioB jtochom TwiioJioriTn b MCVKaynapoaiiOM Mao- 
iH'raGo. Taiioo oni.eaiTiioiino mofjio oi.i cooianiiTb Gjiaroaapiiyio aa- 
aany aaa iiacTojTinoi'o JFooiforo KOHi’jicoca. Miio kutkotch, 

«ITO MBJIOVKOIfJLliIO B OTOl’i C.TaTbO HanGoJIOO Ba'.KHblO nOJIOHTCHlTH 
jiooFioii Tiuroaorirn Morjiw Gbi jtchi, n oonony oGmiix iipiiimirnoB 
riiiiojToriTH aJia aoooB boox paoTiiTOjrhHbix anir. 

Iliirmttnnjm Jieca 
Ai:afirMuu JJai/K CCCf* 

Mochdn 



FOREST TYPES AND THEIR 
SIGNIFICANCE FOR FORESTRY 


During this coiil urv ^roal atlonlioii has hocMi dc^voled in world 
litoratiiro on lorostrv to qiiostioii oF so-callod Forest types, 
i. e.,losu(‘h Forest classiFicalion iinils whicdi possess hoinogejitM)us 
natural pro[)erlies. Tliis has been called for hy the Fact that the 
impleineiitatioii oF any measures in the Field of foresiry greatly 
depends on the nalural properties of forests, which ijn})lies not 
only the [K‘culiarities oF stands, but I In? whole oF (he envirouuK^nt 
of tJie site as well, llionti^h the need for and the possibility of car 
Tying out (iiesi^ measures are primari ly del ermi ued by the (‘conomic 
conditions of forestry in a giv(m forest tract. llavijjg full knowledge 
of thedef)endence oF given forestry measures oji the natural |)rop- 
ertios c»f the forest and taking account of the natural properties 
of [>|()t.s of a giv(Mi Forest tract and their distribution over the 
tract, the Forester is able to choose (he |)roper foresiry measures 
and carry them out in due time. 

At the present time sihicnlturists seem to agree that forest 
economy is in need of a Forest typology, but there exists a consi¬ 
derable difference of opinion as to I he nal ural characters accord¬ 
ing to which a forest tract is to be subdivided and as to the exact 
conce[)t of tlie f<»rest tyfu^ so that forest typology might be usefully 
applied in for(*sl economy. The various principles of forest typo¬ 
logy af)plie(j in Western Europe and in North America can be 
reduced to the following two main categories: 1) classification of 
forests according to soil conditions: this being (dfected either by 
investigating the soil directly or by the grass or moss covering 
in the Forests, which serves to indicate the soil conditions, cliiefly 
the degree of mineral wealth and humidity of the soil: 2) the 
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subdivision of a forest according to its vegetatiojj, i. e., iho fixing 
of forest vegetative associations as botanical concej>ts. The first 
trend lias been most fully manifested in Professor F. Hartmann’s 
doctrine on the types of forest sites in the Finnish, also Scandina¬ 
vian, forest typology which virtually comes to the establish¬ 
ment of types of sile conditions. The second trend has been best 
rej)rosented by the FrencJi and Swiss phytosociological school 
which is now headed by Braun-Blanquet whose views are to some 
extent a counterpart of those held by the Austrian scientist Aichin- 
ger and the West-German scientist Tiicksen. This tr-end may be 
considered predominant iji Western Euro])e and it also has many 
followers in JNorth America. This is a botanical trend, or, to be 
more exact, a phytosociological or, as it is usually spoken of in 
the Soviet Union, a phytocenological trend. 

Soviet for(\st t.yj)ology substantially differs from the above 
two trends. Having been originated by Professor G. F. Morozov*, 
an outstanding Russian silviculturist, it is now being intensively 
developed and applied in the USSR. A very (dear idea of the 
present day content of forest typology in the USSR can be 
gained from the results of the work of the Conference on Forest 
rvp(j|ogy convoked by the Instilute of Forests of the Academy of 
Sciences of the USSR in 1950 and from the “Proceedings“ of the Tn- 
stitiite published by the Academy of Sciences of the USSR in 1951. 

The decisions tak(*n by the Conference were based on the fol¬ 
lowing general considerations. Since forest typologyds lo help the 
forester in organizing forest economy ana in carrying out most 
rationally forestry measures, it is necessary first of all to as¬ 
certain, when establishing the princi|)les on which forest typology 
is to be based, whicli natural properties of forests are capable 
of influencing the implementation of some or other forestry 
measures. Now let us analyze from this point of view some of the 
most important measures, such as felling, forest maintenance^ 
assisting natural reproduction, clearing felling areas, combating 
firevs and forest pests, the preservation and intensification 

^ In tbe first period of liis activilies C. F. Morozov procoedod from the 
similarity of sites as tlie basis for grouping forests into typi^s of ])laiitiiigs. 
Subsequently he broadened tlie basis of bis forest lypology. 
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of water and other protective properties of the forests, etc. We 
can see then that each of these measures bears not only upon 
the properties of the main arboreous stock wliich is either the 
chief object of utilizing I he forests, or the determinant of the 
properties that [)rimarily interest us: it also bears upon the 
properties of the other forest vegetation (underwood, grass and 
moss covering and microorganisms in liie soil) and upon the cli 
matic, soil and hydrological ccmdilions of environment. 

Each of these forestry measures, taken separately, does n<jt 
depend to an ecpial degree on ail the propcu’ties of the forest 
community: as a rule, one or several properties are of particular 
importance. The fad should, however, he taken into account 
that, firstly, besides some factor which chiefly determines the 
given measure, there are other factors not to he ignored; se¬ 
condly, that all these conditions act reciprocally, and hence the 
chief factor itself depends on others, (lonseqnently, in addition 
to the factor which chiefly determines the economic measure 
of interest- to ns, we should also take into consideration the 
other properties of envinuiment influencing either this measure 
or its chief factor. 

Factfjally all our econoini<‘ measures serve to regulate tiie 
relati4>nships within the tree stands and bet ween them and tlu' 
other vegetation (the second layer, the underwood, the grass and 
moss coverings, and the microorganisms), as well as the inter 
action between the animal world, the tree stands and the soil and 
climate of the land layer. When considering the interaction between 
the stands and the soil, it is important to know the ecological 
properties of the arboreous stock and those of the soil, and, above 
all, its humidity, the presence and quantity of harmful and useful 
mineral matter within it, its aeration, pH, the composition of 
the soil air and the compactness of the soil. Of particular interest 
among the properties of the land layer of atmosphere (phytocli 
mate) are the light, temperature, humidity and movement of 
the air and the CXlo content. 

However, when taking accouiil of (he properties of those 
components of the forest which interact with the tree stands, 
we should bear in mind that all of them, as stated above, have 
reciprocal effect, and the pr(»perlies of each of them depend to 
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sonwdof^rw nn the prnporties ttf the oihera. IS at urally enough, the 
influence (if man economir activities on the forest should likewise 
be taken into consideration. 

It follows from the aliovo that the types of forest which are 
selected for forest economy should he homogeneous with reference 
to the aggregate of all llie components of the forest (arhor(M)us 
stock, other vegetation, I he climate, the soil and the ajiiinal 
kingdom). It should again i)e stressed and never left out of account 
that all these component [)arts have reciprocal effect on oiie an 
other, 'rrees, (;ther plants and animals jnesent in a givmi f)hytoce- 
nosc are so closely related to one another and t() the whole of the 
environment that in the aggregate they represent some unity 
that leads its own peculiar life and develops according to its 
own peculiar laws. Lately this unity has been named hiogeocenosis 
in the IJSSFl. In tlie last f(wv years of his life Professor G. F. Moro¬ 
zov came very near grasping this cumcept but he called it biocO' 
nosis. lliocenosis, as the term is generally accepted, implies no 
more than a c(»mjnunity of plants and animals living together 
Some other authors both in old Russia and the USSR and in ot her 
countries came very near grasj)ing the concept of hiogeocenosis, 
but their interpretation of the concept w^as somewhat different 
and they (jsed other terms. 

The <.oncet»tof hiogeocein>sis developed in this paper was clearly 
defined for the first time in Soviet publications in 1941 as geo- 
cenosis. Soon afterw^ards, however, it was called hiogeocenosis in 
order to stress the importance of organisms in its life. It can be 
defined as follows: hi o g e o c e n o s i s is any plot of the 
surface of the globe where for some space biocenosis and the parts 
of atmosphere, lithosphens hyclrosphere and pedosphere that 
correspond to it remain the same and react on one another in 
auniform way, thus forming in the aggregatean indivisible inter¬ 
dependent C()m])lc.v. Riocenosis is made up of phytoecnose (plant 
community) and zoocenose which also react on one another. 
Zoocenose implies the entire animal population including tln^ 
simplest specimens wdiich inhabit the given phytocenose. Those 
plots of soil (and partly of subsoil) and atmosphere which corres¬ 
pond in space to tlio given biocenosis combine to form a biotope (eda 
photope and (diniatope). Hence the [>onndaries of an individual 
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i)i()goorori()sis are, as a rule, dotcnriirKMl by pliytocc^nosc (plant 
community), as a specimen of vegetative association, i. 
by forest sites, wberi sf)ealvijig of forests. 

Those hiogcoi oiloses whose major cliaracler and proj)orties are 
uniform are classified as a type of biogeocenosis. Jlence the rela¬ 
tionship between the cof)ct>pts “IJiogeocenosis'’ and “Jiiogeoccnosis 
Tvffe^' corresponi] to Ihni hel ween I ho courepls of aji individunl 
planting (a specimen of an association, as understood by Brauii- 
[UaiKpiet, or pliytocenose, as understood by Soviet bot anists) 
and of a type of plant comninnities, i. e., vegetative association. 

It is clear from the above that in the interests of practical 
forest r\ economy forest tyt>es should be understood as forest bio¬ 
geocenosis types. 

Consequently, the following definition of a forest type might 
be ri'coinmended for the practical application of forest, typology 
in for(‘stry. 

A forest type is a combination of forest ])lol,s (ijidividiial 
forest biogoocenosc's) which are homogeneous by the coinpositiori 
of the arboreous stock, by the other layivrs of vegetation and 
fauna, by the complex of site factors (climatic, soil and hydro- 
logical), by the relationships between the |)lanls and environment, 
by the f)rocesses of reproduction and by the trend of changes 
wit bin them. Hence, in similar e(*onomic conditions these pl«)ts 
re(]nire the same forestry measures. 

When thus defining a bjrest tyj)C one should naturally accept 
t he fact that the forest as a whole is a geograf)Iiical concept em- 
1)0(1 ying the fauna that inhabits the forest and the climatic (to be 
more exact the atmos|)lieric), hydrological and soil conditions 
which make no the environment of existence of plants and animals 
while forest vegetation is only a botanical concept. It was stressed 
])y O. F. Morozov as far back as tlie first decade of this century 
that the forest is a geographical conc.ef)t. 

Any })lot of the surface of the glo])e is subject to continuous 
changes. It is therefore natural that no forest biogeocenosis is 
something constant or unalterable: it is ever changing and is 
always in a dynamic state?. When studying the forest and managing 
the work of its economy the dynamic element should not be over¬ 
looked. Incidentally, this has been reflected in l^rofe.ssor Aichin- 


48 



ger’s doctrine on the typos of development of vegetation that he 
elaborated in detail with reference to forest vegetation. Me means, 
however, only vegetation, while the dynamics of a forest type 
should be treated as those of a type of forest biogeocenosis. 

It goes without saying that forest types can be established 
only in localities covered with forests. And yet we are in a posi¬ 
tion to appraise territories not covered by forests from the view¬ 
point of their suitability for cultivating one or another arboreous 
stock. In this case we shall be interested in the site conditions of 
those territories which by their degree of suitabilitiy for culti¬ 
vating forests may be grouped into types of site conditions. 
Naturally enough, the typos can likewise be defined in localities 
covered with forests. 

As a rule, forest types and site types arc congruous. There are, 
however, ceases of various types of forest with the same type of 
site conditions, both natural and cultured, which results from 
a different composition of the arboreous stock. Hence the concept 
of forest type cannot be replaced by the concept of site conditions. 

Site type conditions are of particular importance when dealing 
with forest crops both in places formerly covered with forests and 
on woodless territories, as well as when carrying out measures 
aimed at preserving or changing the composition of stands in 
a direction desirable to us by influencing the process of natural 
reproduction and forest maintenance. On the other hand, all the 
measures connected with forest exploitation, its primary and 
secondary utilization, assisting natural reproduction, control 
over water and soil protective functions of forests, their improve¬ 
ment and transformation in the interests of man, etc., should 
conform with the properties of the types of forests, as types of 
forest biogeocenosis. 

The typo of site conditions can be defined as a combination 
of plots of territories noted for their homogeneous site capacity, 
i. e., possessing a complex of homogeneous natural (climatic, soil 
and ground) factors influencing vegetation. Within the same type 
of site conditions several forest types may be found. This does not, 
however, reject the premise that each forest type has its own 
peculiar complex of soil and climatic conditions since these 
depend on vegetation. 

4 Bonpociii ji(*coneAeiiHn m jiecoBoacTiia 



In considGring th© forGst type as the basic classification unit 
in forest typology, one can proceed to combine those types into 
larger classification units, groups, families, classes, etc. The 
composition of arboreous stock ranks first among the characters 
to be used in fixing these higher classification units. 

CAassHication units larger than forest types have so far been 
worked out in forest typology in no great number. 'I'heir elabora¬ 
tion is a task that still lies ahead. The greater the number of char¬ 
acters important from the viewpoint of forestry on which the 
classification of forests is based, the more natural will it be and 
the greater the extent to which it will meet the requirements of 
practical forestry. 

There does not yet exist any universally accepted system with 
regard to the names of forest typos. In addition, the principles of 
type terminology are not infrequently confused with those of 
fixing the types.The demand that the name of a type should he all- 
embracing, including all its principal characters and properties, 
cannot be justified. This would make the names of types cumber- 
some. A name is a conventional brief expression used to designate 
a type. It is of course desirable that the name should be well 
chosen and could be easily associated with the general notion of 
the type. But it does not mean that the name of the type must 
express all its characters vitally necessary for us In such cases it 
is practical to use double names—generic and specific. The ge¬ 
neric name sliould correspond to a larger combination than that 
of a type. It should he best fixed according to the arboreous stock 
which is basic for the given type (for example, pine forest, fir- 
wood, oak-wood, cedar forest, larch-wood, etc.). The specific 
names of type should by preference be deduced from some charac¬ 
ter peculiar to this typo. The grass or moss and lichen covcir 
ings might be used, as for instance: Picetum oxalidorum, Pice- 
turn polytrichosum, Cembretum hylocomidum, Pinetum cladino 
sum, etc. 

Using the living surface covering to name a type has the advan¬ 
tage in that plants are often very indicative of the habitat condi¬ 
tions. This has long been observed by the people and practical 
foresters. It must be noted however that the living surface cover¬ 
ing cannot always be used for this purpose. It does not always 
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include a definite plant characteristic of the type or bearing a name 
convenient to designate a type. In such cases other layers of 
vegetation can be used as well as habitat conditions (for instance 
Pinetum corylosum, Quorcetum aogopodiosum and Laricetum 
inimdatum). 

From the definition of forest types as combinations of forest 
plots with homogeneous vegetation, soil and geological conditions 
and the trend of dynamics it follows: i) the one and the same type 
of forest is maintained only within a region which is homogeneous 
with regard to climnto; 2) the types are in the inaiji dependent on 
the terrain; 3) man’s influence on the forests greatly diversifies 
their types; and finally, 4) the type of a forest is a rather limited 
notion, and, as a rule, a considerable number of types can be found 
in any forest tract. Generally, however, not every type covers such 
a considerable territory that forestry need take it into considera¬ 
tion. A forester need not take into account types which cover 
quite small territories. 

Wlien utilizing any forest types in forestry it is necessary to 
bear in mind that different measures in the field of forestry are 
bound with the various properties of the types of forests. There¬ 
fore, when any forestry measures are carried out, the types 
.should be combined into economic groups. When, for example, 
large-scale felling for industrial purposes is contemplated, 
economic groups .sliould be fixed that combine groups homogeiieous 
in their composition, elements of assessment and technical pecu¬ 
liarities of the stands are concerned. When artificial reproduction 
of forests is undertaken, and as a result the soil and hydrological 
conditions, i. e., the types of .site conditions, become of interest 
to us, these are to bo taken as a basis for combining types into 
economic groups. If we strive to protect the forests from fire, 
the types should be combined in such a manner as to produce 
groups homogeneous with re.spect to the danger of fires and the 
properties that predetermine the measures to combat them. 
These examples can be multiplied. 

If the tasks of forest typology come in the main to a proper 
distribution of forestry measures in accordance with the natural 
properties of forests, it is clear that the properties of the types 
on which these measures are ba.sed or dependent should be well 
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known. The greater practical use of the data of forest typology 
depends on the degree of familiarity with the forestry properties 
of the types, on the one hand, and on the understanding of the 
connection between the economic measures with the natural 
properties of forests, on the other hand. 

For a spatial distribution of forestry measures over any part 
of a forest tract it is almost always necessary to know the 
distribution of forest types within the tract. Hence the making 
of a map of forest types considerably facilitates their use in 
practical forestry. 

It follows from the above that proper, well substantiated 
grouping of forest types and above all the full use of forest 
typology in forestry requires a profound complex study of prop¬ 
erties and peculiarities of all the components of forest biogeo- 
cenoses, of their reciprocal action on one another and of the in¬ 
teraction between the given biogeocenoses and others. This 
can be accomplished only by means of prolonged stationary and 
experimental investigations carried out the year round. These 
investigations should be devoted to the study of climatic (to be 
more exact, atmospheric) peculiarities of the given forest bio- 
geoccnosis, both general and particularly in its various layers, 
as well as of its soil and hydrological conditions, of all the vege¬ 
tation of its layers, i. e., tree and shrub, grass and moss, and of 
the fauna of both vertebrates and invertebrates, and especially 
microorganisms, which, as has been ascertained, play an ever- 
increasing role in the life of the whole biogeocenosis. It should 
be particularly stressed that the profound study of these compo¬ 
nents of forest biogeocenosis should be accompanied by an inves¬ 
tigation of their correlation, their interaction and the interde¬ 
pendence between the biogeocenosis as a whole and its environment, 
j. e., the other biogeocenoses surrounding it. The study of the phy¬ 
siology, ecology and biology of all organisms inhabiting the given 
biogeocenosis and especially of tree plants should play an impor¬ 
tant part in these complex investigations. When studying tree 
plants it is also necessary to investigate the anatomical structure, 
physical, mechanical and chemical properties of the wood, as well 
as their biological properties and particularly to investigate 
fruit-bearing, seed and vegetative propagation, the methods of 



their distribution and reproduction, as well as their resistance to 
all kinds of diseases and harmful influences. 

The study of biogeocenoses as a whole should consist of inves¬ 
tigating the interspecific and intraspecific relationships among 
the forest organisms, as well as the dynamics of the forest biogeo¬ 
cenoses, their development and replacement of some species by 
others. 

Of great importance is the physical, chemical and biological 
study of the so-called forest litter, i.e., the layer of dead plant 
remains which accumulate on the soil in the forest and of its 
population: large-sized organisms (insects, worms, etc.) and parti¬ 
cularly microorganisms. Forest litter plays a major part in the 
circuit of matter and energy in a biogeocenosis. 

The chief aim of all these complex investigations is to come as 
near as possible to a clear understanding of the process of circula¬ 
tion and transformation of matter and energy' both within the 
components of a given biogeocenosis and between the latter and 
other biogeocenoses and between other phenomena of nature in gen¬ 
eral. As a matter of fact, all forestry measures come to controlling 
those pro<*esses of transformation of matter and energy and regula¬ 
ting them in a direclion tliat provides for maximum benefit from 
forests. 

All these investigations should be in close agreement and 
conformity and its leading motive should be to elaborate pro¬ 
found scientific substantiations of the most rational application 
of all forestry measures. 

It is clear from the above that, in addition to foresters, in 
these complex investigations should take part botanists and 
zoologists of various specialities and also microbiologists, climato¬ 
logists, soil experts and hydrologists. Soviet scientists in the 
last few years have been developing work on forest typology along 
these lines. 

Forest types are in practice classified on the basis of characters 
that are easily distinguishable when making a field exploration 
of forests. Yet it should be borne in mind that all the components 
of forest biogeocenosis are of importance when fixing types and that 
all of them are interrelated. These ideas should guide the investi¬ 
gation effort and the field exploration of forests. These ideas should 
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bo especially taken into consideration when organizing stationary 
complex investigations of the forest types, since the degree of 
using forest typology in practice depends on the depth of study of 
all the components of the forest, especially of their interdepen¬ 
dence and their correlation within themselves and with environ¬ 
ment. This view of the forest as a geographical or, to be more 
exact, a biogeographical phenomenon, whereby its biological 
and physical and geographical components constitute a unity, 
are characteristic of the latest trend in Soviet forest typology. 

It is desirable in the interests of world forestry that the prin¬ 
ciples of forest typology should ho unified on an international 
scale. Such unification might constitute a useful task for the pre¬ 
sent IV Forest Congress. In my opinion the main suggestions on 
forest typology sot forth in this paper might be taken as a basis 
of the general principles of typology of forests in every vegetation 
zone. 
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nPHMEHEIIHE JIECHOfl TMIlOJIOrHM 
IIPH yCTPOflCTBE JIECOB CCCP 

C ^eJIbK) y^eTa^pHpo;^Horopa3HOoCpa3IlflJlecoB, 
naniiH ^HaHKo-reorpatJiHHOCKwx ycjioBHw npoH3pacTaHMn hgoSxo- 
XdfMo rpynnHpoBaTL ocTecTBeHHOHCTopwnecKoe Mnoroo6pa3He npw- 
poAHHX xapauTepncTHK b OAHopoAHue no cymecTBOunHM npH3Ha- 
KaM KaxeropHHjKaKOBHMH B jiecHOM xosfliicTBe hbjihiotcb thhu jieca. 

B COBCTCKOM jiecHOM xosaiicTBe jiecHaa TwnojiorHfl mnpoKO 
HcnoAbayexcfl. VcTaHOBJieHHe xrnioB jigchhx Kyjibxyp, noA^op 
ApeBecHLix H KycxapnHKOBux iiopoA, nopHAOK iix cMomeHirfl, npoeK- 
XMpoBanne cnocoSoB ii cpoKOB iioAroxoBKii boubh, yxoA 3a jicc- 
HHMK KyjibxypaMH, bh6op Mecxa ajih bhxomhhkob, opraHMsaABH 
c.eMonnoro Ae^a h Apyrne MeponpHHXHH no B03o6HOBjieHMio n paa- 
BGAonHio Jieca ocHOBaiiu na iiciiojii.30BaHnii xhhob jieca h xnnoB 
ycJioBiiH MecxonpoHapacxaHMfl. 

liaiipHMOp, B 6pyCHHqHHKOBbIX Jiocax B OCHOBIIOM C03Aai0XCff 

KyjibxypM cocHM ^mcxoro cocxaBa hjih c yuacxMeM (>Gpe3bi (ao 

OAHOM XpCTIl). 

B XHnax ycjioBHH MGcxonpoHspacxaHiifl na 6ojiee 6oraxLix noH- 
Bax, TAG pasBHBaioxcfi, nanpHMGp, xanne xnnu Jieca, kbk cochhkh 
rpymaB[KOBo-6pycHHHHbie (Pineluni piroloso-vacciniosum), Maii- 
nuKOBO-^epnii'iHLie (Pinetum majanthemoso-myrtillosum), ejib- 
HiiKH 6pyCHHnHBie (Piceeluni vacciiiiosum) it HepuK’nibie (Picee- 
turn myrtillosum), b cocxaBe jicchwx nyjibxyp Moryx yHacxBOBaxb 
jiiicxBGHHnua {Larix sibirica Ldb.), gjib {Picea excelsa Link.), 
jinna {Tilia cordata Mill.) h KycxapHHKOBHG uopoAu. 

Ho MOpG nOBbimCHlTH nOHBCHIlorO nJIOAOpOAHB yBGJIHTOBaeXCfl 
Kojiif^ecxBO ApaBQCHHx iiopoA» cjiaraiomwx Apaao^’roH, cosAaBae- 

MWe HCKyCCXBGHHUM nyxGM. 
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pySoK yxo;i(a aa jiecoM thiih jioca Ba>i{HeuinHX a nanCo- 
Jiee pacnpocTpaHeHHwx ApeBOcnux nopoA — cochh, gjih, AySa 
H AP- o6i»eAHHfliOTCH B rpyniiH thhob b ajih KaH^Aoii thkoh rpyn- 
iiH ycTanaBAHBaiOTCH AM^)$epoHAHpoBaHnMe yKaaaHWH o tgxhh- 
HGCKHX npHGMaX npOBOAGHBH TOro UJIH MHOro BIlAa pySoK yXOAft 
(py6KH OCBGTAGHHfl, HpO^IHCTKH, IipOpCHCHBaHHfl H HpOXOAHUG 
py6KH). HanpHMcp, cochobug thiim Aoca oG^gahkhiotch ajih gtoh 
ACJ iH b TpH rpynnu, cjiobwg tiiiih jiGca — b abg» AyCoBLie — 
B iBGCTB rpynn h t. a* ChocoGm rjiasaux pyGoK, McponpHHTHH no 
taiAHTG AGca OT BpGAHUx iiaceKOMLix, xapaKTop npoTHBonowapHUx 
Mop TaK/KG HcxoAHT if3 ocoGghhoctgh tiihob Jicca, ycxaHaBJiHBao- 
Mhix b npeAGJiax Rpyiinux jiccopacTHTGABHUx son. 

HanpaBJiGHiiG jiecoxoafiHCTBOHUMX MeponpHHTwif no pGrynnpo- 
Bannio BOAHoro pGJKiiMa tiohb tok/Kg aaBwcnx ox xapanxepa xhiiob 
JiGca. 

3X0M AGAH BCG XHIIH JIGCa MO/KIIO pacnpGAGAWXB HB Xpw 

rpynnfj no cxonenii iiajinniHGro ynJiancHOHUH. 

1. TnnH jiGca co cjiaGon cxencHBio nannniHGro ynjiamHOHna, 

TAG axox lipOAGCC XOXfl H CnH}KaCX npOAyKXIIBHOCXB ApOBOCXOGB, 
HO 6opB6a C HHM MOKGX npOBOABTBCH nyXGM pGrVAHpOBaHHH CBMOH 
pacxHxejiBHOcxH. K axoM KaxcropHrn oxhocaxch qopnMHHLiG (Myrtil- 
losa) CGpHH XHnOB JIGCa. 

2. TMnu jiGca co cpcAHen cxcncHBio HSJiHniHGro yBAa>KHCHHH, 
tag GojioxHBiii npoAGCc aasncHT ox pacxHxcABHOCXw, ho bosabh- 
cxBHGM na pacxHxcABHocxB HO BcerAa mo>kho poryjmpoBaxB npo- 
AGCCH 3a6ojraHHBaHHfl. K axoH KaxoropnH oxhochxch AonroMomiiW' 
KOBBiG (Polytrichosa) CGpwH xHnoB Jicca. 

3. Tnnu ncca c chjibhoh cxcncHBio H3jimnHGro yBJianmGHHH, 
TAG rHApOXGXHHHGCKHG MGponpHHXMfl HBAHIOXCfl GAMHCXBGHHBTM 
CUOCOOOM HX OCyniGHHfl, XOXH OHH If HG BO BCGX XHnaX JIGCB 

axofi CGpHH Aaiox nonoKHxejiBHwe pcayjiBxaxH. K nnoiABAHM 
c CHjiBHoii cxonGHBK) yBjiajKHGiiHfl OXHOCHXCH c^axHOBUG (Sphag- 
nosa)HOCOKOBO-c$arHOBWG(Gariceto-sphagnosa) ccpMH xhhob jiGca. 

B jiccoycxpoHcxBc npHMCHGHHc jiGCHOH XHnojioriiH ocoGchho 
BaJKHO AJIfl OpraHH3aAHH X03HHCXBa H npOGKXHpOBaHHH JICCO- 
\03HHCXBGHHWX MGponpHHXHH. G 3XOM AGJIBIO IICoGxOAWMO HpOHSBO- 
AMXB HayHCHHG H GHHCaHHC pa3IIOo6pa3HH UpHpOAHBIX yCJflOBHH 
pocxa jiGca. 



IlpH JiecoMHBCHTapH3anttt)nHLix pa6oTax npnMeiicniTo jiecHoii 
THnojioFHH no.iBojifiex yjiynniHTb wayHCHwe npHpo;iuLix ycjioBHii 
pocxa jieca, coKpamaa npw otom oGi^cm oiincaHHH ocTecTBenHo- 
IICTOpHHGCKHX yCJlOBMM HO Ka^K^OMy TaKCai^MOHHOMy ynaCTKy. 
rioApoGiioe oniicaiiHe no*iB, TpaBHuoro h moxobofo noKpona, 
KycxapiiMKOB H no;iJTec(3^irux nopoj^ saMenHoxcH ycjioBHhiM mw(|)poM 
cooTBOTCTnyiomero Tuna Jioca. ^^JIH dtoii b Ka>K;^^)M rnne Jieca 

j^ojiHCHLi 6i»iTb ycTanoBJiCHM BHcrnnnc (|)H3iioHO]VfH4ocKuu TipnanaKH, 
KOTOpmO IIMGIOT BMAHMbTH XapaKTCp; pa3JIHHH>I MJIH OAUOpOAHOCTb 

wx cpaBiiHTejTbiio JiorKo ycxaHaBJiiTBaioTCH xaKnaxopoM. K hhm 
oXHOCHTCfi: f{)opMa jq)ono(*T()(>B, oocxan ;q)eBecHiiix ii KvcTapnwKo- 
BHLX nopoAt BM[J^()noii cooxaB xpaBunoro it MoxoBoro noKpona, 
KOMnjieKc nonBGHHMX If rMjfpojioriTqocKiix ycjioBwii: Moxaiiime- 
CKMH cocxan itotib, r.TonoiTb iix ol^^);^3()J^ol^nocTlI, nponsBo^HTejib- 

HOCTB nOHB. 

Jinn iicnojibaoBaHHH jiecHoii TmiojiuririT v uonwo opranM3aniiM 
xo3HMCTBa II npooKTwpoBairnn jiocoxoafiiicxBOHHLix MeponpiiiiTiiM 
ife;focTaToqiTO aiiaTb ii ycxaHaBjninarb jiiinib Bneinnne Mop4)OJi(>rii' 
qecKiie npHanaiaf titbob Jieca. Hywno aiiaxi, w nayqaxb iix BHyxpon- 
Hifo npiianaKiT, Koxopwo ire Bceivfa iipoHBJiHioTCH no bhotiihhx 
npnanaKax, 

K HETM othoohtch: 1) KOMnJicicc jiecopacTJTxenbiiMX ycnoBBii: 
HJiiTMaTHHOCKMix ((JiiiTOKJiMMaT) 11 rifj^pojioriiqecicwx (oTeneHb bo^o- 
oxpaHHOCTw); 2) naanMooTHoineiiiiH Menf^y pacreimaMH ii cpeffoii; 
3) BOCCxanoBiiTejimiue nponeccM; 4) HanpanjieHne cmokbi nopo^; 
5) ^ffayna, a xaroKe j^eHTejibiiocTb GaKxepnii it rpH6oB. 

CjiG^yex xaKHfG irayqHXb iTaH6ojTGG xapaKTopHUG npoi^occM h 
HBJ iGiiiiH, npHcymne xnny jieca, o5pamaa oco6o6 BiTHManuG na 
TO H3 HHx, KOToprjG aajxGpHmBaioT pocx H paBBHxiiG Jieca, a xaKHce 
npeiiHXcxByioT HaH6ojiee nojinoaiy npoHBjieHHio jigcom ero nojio- 

}KITXejII>H£IX CBOHCTB, X. C. CHHncaTOX CFO BOAOOXpaHHIjIG, SamHX- 

Hue, caHHxapHO-rirrHeHifqecKHe cBOHCxiia, npenaxcTnyiox nupa- 
iiXUBaiinio xaicoro Jieca, TfOTopuii n jiyninoH cxeiicHn yAOBJiGXBo- 
piTJi 6 m HapoOTOXoaHircTBGHiiHO noTpoSHOcrii b ap^bgcithg nym- 
HLix iiopoj^, KanecTB it pasMopoB. 3HaH HaiipanjiGHHe paaBHTiTfl 
iipnpo^HMX npoifeccoB b ecTOCTBGHHbix ycjioBiTflx pocxa Jieca, mo>k- 
HO npocKXHpoBaxb jiecoxoaflficTBGHHiiie Moponpnfixiiji, c tcm bxo6m 
CTMM yjTirpOBaTb WX, GCJTfT OHEI pa3BIIBaTOTCH B HaTTpaBJIGTIHIT,' 
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KOTopoe cooTBexcTByex HHxepccaM jiecuoro xosflucxBa, ySucxpaxB 
Hx ABHHceHiie uao6opox, npcnaxcxBOBaxb hx paasHXHio, Ha- 

npaBJiHXb 8XH upo^eccH b cxopony, >Kejiaxejii.Hyio fljia napoAHoro 
xosHHcxsa, ecJiHaxH HBJieHHH H npoAeccBi He6jiaronpnHXHO bjihhiot 
Ha pocx M paaBHXHe Jieca. 

IlanpHMep, b hoa^ohc cMemaiiHLix jiecoB eBponeiicKOH aacxii 
CGGP K ochobhhm upHpoAHHM 4>*^KTopaM, yxyAmaioiAHM pocx 
H pasBHXHe Jieca h ocJiaGjiHiomHM iipoHBjiCHHe jiecoM nojieaHux 
CBoiicxB, oxHocflxcH He6jiaroupHHXHijo djieMCHXH pejibo^a, b cboio 
oaepeAB onpeAeJiflK)ni,He xanne hbjichhh, kbk cyxocxb hohb, h 3- 
jiwmHCC yBJiaH^iiGHHe hx h CBflsaHiiyK:) c 3 xhm iijnoxyio aapaAHio 
H uoA30Jioo6f)a3onauiie; k thkhm >Ke (J)aKxopaM othochxch hgao- 
cxaxoK aaoxa m ajieMenxoii aojiBHoro HHxaHHH, HeGjiaronpHHXHwe 
MOKBHAOBue OTHomcHHfl ApcBCCHHX iiopoA, icycxapiiMKOB, xpaBH- 
Horo M MOxoBoro noTcpona, a Taioicc oTpHnaTejibiiue hhjichmh 
^HTOKJ iHMaxa 11 MOxaHMMCCKoro cocxana mohd. 

Ka^KAbui na axux ^^^^xopoB iipMcym ho bcom rnnaM jieca, a 

HOKOXOpUM H3 HHX, IipHMOM B OAHHX TllliaX JlOCa rjIdBHHMH HBJIH- 
lOTCfl OAHH ^aKxopu, yxyAHiaioiUMC pocx jioca, BApyrnx — Apyriie. 

HeoSxoAMAfo xaKJKo Haynaxt HanpaBjiCHHO paaBiiXHH jieca, 
c xoM ht()6u, 3HaH axH aaKoiioMopHOCxii, yMOXb aicxiiBHO BoaAoii- 
cxBOBaxb na paaBHXMe jioca, HaiipaBjiaH eio b cxopoiiy, HccJia- 
xejibHyio AJifl xoafliicTBa. 

OciiOBHoe anaHOHife aAecb hmck>x paajiiiMHH b cxeiienH bo3o6hob- 
JIHOMOCXH JieCOB, B XapaKTOpO H HaiipaBJICHHH CMOH ApOBCCHbIX 

uopoA. 

BoaoGiiOBJiHeMOCxb jicca aaBHcux ho xojibuo ox npMpoAHwx ycjio- 
BHH pocxa Jioca, no, noJKajivM, eiAO b GojibrnoH cxchchh ox 
B oaAeMc-xBHH HOJioBOKa Ha jicc, HHorAB KpaiiHe npocxux. IloaxoMy 
xaKoit KpwxopHM xMiia Jieca, khk BoaoGHOBJiaeMocxb, cjieAyex chh- 
XaXb yCJTOBHbIM. 

Hbjiohhh cMOHbi Apt'BOCHwx HopoA, HX xapBKxop H HaupaBJiCHHe 
HaxoAHx GBoe BupaHcefiHo b KopoHHbix H upoHaBOAHHx xnnax jicca. 

H OCHOBO TMHOJIOrHHeCKOM KJiacCH^IHKailHH JIOCOB JIOKBT npH- 
poAHue iipiiaHaKH. OAnat«<>, iipnauaBaH xmh jieca iipwpoAHbiM o6- 
paaoBaHHOM, cjioAycx paccMaxpHBaxb ero h b acuoKxe xoaaHcx- 
BCHHOH AenxojibiiocxH HCjiGBcica B Jieoy, c ynexoM xex paaHOoGpaa- 
JlblX 3KOHOMHHeCKHX yCJIOBHM, KOTOpue CKJiaAHBajEOXCH B JIGCHOM 
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xo3HHCTBe. B npH3HaKax TETHOB jiGCdi aKOHOMHqecKBe iioKasaTejin 
He naxoAHT HenocpeACTBOHuoro OTpajKenHH, ho hx bjihhhho npo- 
HBJlHeTCH B TOM, HTO H3 npnpofl;HJbIX ^aKTOpOB, I10JI0>KeiITlUX 
B ocHOBy TunojiorHHCCKoii KJiaccn^)HKaixHii jiocob, McriojTi.^yioTCfl 
Te HX ejiGMeiiTw, KOTopLio oTBC^aioT xosHiicTBeHHbiM aaupocaM 
JieCHOrO X03HiiCTBa. ^pOl^3BOJ^CTBeHHO-^KOHOM^^HeCKHO yCJIOBHH 
jiecHoro xo3HHCTBa iiaxo;;HT oTpanteHHe b jigchom TMiiojioriiH TaK>Ke 
Hopes flH(J)$epciiuMpoBaiiHoc HciiojibsoBaHne throb jicca h ^pyrnx 
jiecoTHnojiorHHCCKiix iio/^paaAOJieHHii npn nocTpooiuTM opraimsa- 
^H0HHO-XO3aMCTI^0^IIWX CAHHim If JipH lipOOKTHpOBailHH JIOCOXO- 
SHHCTBOHHUX MOpOIipilKTnif B paSilblX yCJlOBMHX. 

KjiaCCH^JHKaHMOHJiaH CMCTOMa JlOCOTHllOJlOrHHCCKMX OAWHHH 
AJUI HCllOJIhSOnaHMH HX ITpM JIGCOyCTpOHCTBO MOHCCT f)bIT[, yCTB- 
HOBJieija B corrano raKHx TaKcoHOMnnecKiix iioApa3AejienMH jigchoh 
TH iiojrorHii: a) Tim j[ef‘.opaf‘TMTejTT>iir»Tx ycjioiiMM; 6) thh jieca, 
BLiAOJiflCMbiH B npcAOjiax THiia jiec.opacTHTejibHLix ycJioBMu; 
b) copifir THROB Jioca, BKJROBaiOlUHO B COf)R ynaCTKlT, OTROCHrUROCfl 
KaK K KOpOHHMM, THK H K RponSBOABhlM TRliaM JTOCa B RpOAOJiaX 
OAHoro Tima jiccopac/riiTOJihuiiix ycjioBMii; r) oriheAMHOHim tmiiob 
J ioca c npeo5jiaAaHROM oAiioii Apt^Rt^cHoii nopoAM, KOTopLic MoryT 
BKv’ROMaTJ, pa3HblO THRU JiecopaCTUTCJIbllWX yCROBMH. 

B Jiecax paimoro RapoAnoxosniicTBOimoro HasnaHOHHH (okc- 
iiJiyaTanHOiiHbre, BOAooxpaiinbio, iioJieaaiuHTHbio, iioHBoaaiAM'f- 
Hbie, Jieca sojioBbix son iioKpyr ropoAoB h t. a ), a TaK>Ke b jio- 
cax pasHoro ypoBUH iinTOHCiiBnocTH xoaaHCTBa iipii jiocoycTpon- 
CTBO, MOryT OMTb HCnOJTbaOBaHLI paSHblO JiecOTHROJIOrHHCCRHO 
OAHHHAU. 

C OToif HOJibK), A'«« ycTaiioBjioHHH HaiipaBJieniiH xo3HHCTna h 
CMCTOMH JIOCOXOSHHCTBOHHIjIX MOpORpHRTHH, B UpCAOJiaX JIOCOB 
OnpOAOJIGHHOrO RapOAHOXOaHHCTBOHHOro HaSHaHOHHH, THRU Jieca 
HJTH Apyriie TCTROJlOrHBOCKHO OAMHHIfbT o6'bOAMHHIOTCJl B OpraiJH- 
BaAHOHHO-xosniicTBOiiHue OAWHHHhi, TaK HaabiBaoMLie «xo 3 flHCTBa» 

(cokamm). 

XoSHHCTBO OCTb opraHRSaUHORHO-XOaaiiCTBOHIlOO ROApaBAOJie- 
HHG, KOTOpOO A^^^T B 03 M 0 >KH 0 CTb AM^(J)CpeHAHpOBaTb HanpaBJIOHHO 
XOSHifCTBOHHOfi AGHTOJlbHOCTH B SaBHCHMOCTH OT OCOSOHHOCTeH H 
pasHOoSpasHH npnpoAHMX ycjioBHii b npoACJiax TeppHTopHH jiocob 
OAHO rO IiapOAHOXOSHHCTBOHllOrO IiaaiiaHOHIlH H, B HaCTHOCTW, AJ*f* 
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upoeixTUpOBaHMH CHCTCMU JlOCOXOSBticTB&HHblX MepOUpSHTUH H 
npoBCMejanfi bcox jiccoBojj^cTBeuuo-TexuB'^ecixHX pacTOxoB. 

B ocHOBO oSpaaoBaHjiH xo3hmctb j^ojinmo jiemaTh g^uhctbo 
jlByx ero 3 /ieMeHTOB — i^ejun ii cpe;jcTB i^cjih b BM;^e 

xosfliicTBcnnwx McporrpHHTiiii. Tau kbk lUinpaDJiciiHC jiccoxoaniicx- 
BCHHOli ACHTCJIbllOCTH 3aBHClIT OT HaanaqeilHfl JIGCOB, TO H ^Opfl;^OK 

oCtCAiiiieiniH jiecoTiiiTOJiorHMei.KMx eAWHHU ii xoaHMCXBa b pasHUX 

IfpOHSBOACTBCHHO-aKOHOMHBOCKMX yCJlOBHHX AOJI>KeH 6hTI» paSJlMH- 
HUM II OnpOAOJIHThCH HapOAHOXOaHilCTBOHilBlM 113311 a'leilHCM JWCOB. 

ycTaiioBJiGimfl nopHAKa oG^eAiineiuia thuob jieca hjih 
A pynix Tnno.7oriiHe?CKnx OAHiiHH b xosaiicTBa c^ieAyex blihciiiitl: 

1) K*o;maocTBOiinhie coothoiijoiihh luiomaAoii, aaiiMMaeMtix Apc- 
BOCToHMH paaHMX TjiHOB jicca B vcTpaiiBaeMux oGbeKxax; 

2) cToiiLMih oriiAHOcTii (})aKTopoB, yxyAinaioiniix pocx Jieca, ii 
iiyTii ycTpaiioinifl ii.in yMCin>iiieiiiiH iix Bpcvuioro BjiiiniinH b paa- 
HMX TiMiax .Ticca; 

3) OCOOOHIIOCTH .leCOBOACTBOlIlIO-TeXHliqOCKIlX OCJlOBaHIlii AJIfl 
<i6i,eAHHeHiiH THTioR .ficcu B xo3flMCTBe B jiocax paaiioro napoAHO- 
xo:3Hiic TRGimoro HaaHaneiJiTfl. 

HanpiiMcp, oopaaoBaiiiie xoafliicxBa b aKcnjiyaxamioiiHux jie- 
cax AOJiJKTTo hcxoabtl 113 y^exa cjiCAyiomax ocoGcHHOCTeii: 

1) xo3HiicTBo Haiij)anj[eHo na BupaiuMBaiiMO apgbcchhu onpo- 

AejiCHHBix ApcBccnwx iiopoA, KanccTB ii paaMcpoB; 

2) Kuiic'uiaa uojii, AOi-xiiracTca b oiipOAe.:ieiiHOM ncpnoAe po- 
cxa II pa3BHTnfl jieca, KorAa kojihwctbo AGJioBoii AP^'Bcciiiiu we- 
jiaTcjibHux pasMcpoB iiaiiGojiBUiee, a KaHecxBO oe nawjiyHinee. 

3tm ocoGghhoctw iiuauBaioT neoGxoAHMocTi, oGpaaoBanHfl Gojice 
AH[({)(j)epeiiuwpoBaHnHX xoshhctb. 

3a ocTiOBy n KajKAOM xoafiiicTBO ao:i>kiiu Gutl bshtli BCAyiAHC 
HO BOjiHHiiiie n/ioiABAii THnij ^iieca, c BKJHOHenHCM ap^bocxocb Apy- 
FHX TiinoB, Hocjie ycxaHOBJieiiMH ctoiichh mx Gjiii30Ctii no npnpoA- 
HUM npH3HaKaM C OCHOBIIHMH THIiaMH JICCa. 

B peayjihTaxc aTia.aTi3a iipiipoAHux CBoiicTB thhob Jieca b oahom 
n3 JiccoxoaniiCTBCiiiihix paiiOHOB noAaojihi cMeinaiiHux jiocob 
B jiecax aKciiJiyaxanMonHoro iiaaiiaHcnnHcxcMa oG'beAHiieiinH xmioB 
Jieca B xo3HiicTBo MOHxex GijITj> thkoh, KanaH Aana b xaGjx. 1. 

Eahiictbo ACJiH n cpeACXB ee aocthwchhh b xaiinx xosaiiCTBax 
(roHoxaioTCfl n HanGojinmeH cxeneiiw. BapnaAHM xoshhctb Moryr 
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T a ft ji u a J 

CxcMa oOtedunenuJi munua jieca e axojJtucmtia^ 


llaoiifiiiHe 

xosHitcTsa 

nopBOC cot iiOBoe 
Kjiyniio-TOBapuGO 
XOSHMCTUO 


BTOpOO COCHOBOt 
KpyiiHO-TOBapuoe 
xoaniicTBO 

XbOHHOC X 03 HU- 
(TOO na HSJiiiniTio 
yBJiaHcucuHux ruio- 
luaAHX 


Ejioboc Kpyniio- 
TOBapHOO xoanii- 

<TBO 


Tmiim Jieca, UHJiioqeiiinde 
B xoanflcTno 

1. C’ociinic r)pycjin*mi.iH 
(PiiiuLum vaGcliiiosum) 

2. CO( IlHK 'IOpilB*lllLIH 
(Pinotum myrtillosum) 

[). CociiBi; MaiiiiiiKOBO-BCp- 
ifi5^iBT.iii (l*iiioLuin majantiio- 
inost)-myrl Ulosiini) 

• 1 . i pyuiajiKuBo-op} t- 

HHMiihiii (l^iiietum piroloso-vac- 
ciniosum) 

f). CfKaiBK jmmaiiHnKOBiJH 
(Piiicluni cladiiiosum) 


CocilHKil eJK)>Kin.l(i H KITCwTHM- 

HI.IO (Pirieta composita et PinoL.' 
oxalidosu) 


1. (’OI'IIHK ;JlOJirOM01JlllMKOBI.lii 

(Piiiet urn poiytru liosum) 

2, (IdClIBK XBOmOBO-AOJjrO- 

MOiiiiniKOBiiiii (l^inelum eqiii- 
scl<)SO-polytri(li()sum)f 

CociifiK c(|)<'irHOBhiM (Pine- 
luiu sphagiiosum) 

A. CociiHK ocoKoBO-c^arHOBuii 
(Pinolurri caricGto-sphagnosuin) 
5. Ejibiiiik ^oJiroMoraiTHKOBuii 
( i ’ i ctM • 1 11 ni p t>ly I r icliiis u m) 

(i. Ejibhuk c({iarHOBWM (Picee- 
tiiin spliagnosum) 

1. Ejibhuk qepnH'juiJH (Piece- 
luni niyrtilJosuiD) 

2. Ejimihk upycHH«iuwii (Piccc- 
tum vaeciuiosum) 

3. EjIBHJIKIf rJIOMJlIWC H KMC- 

(l*ic('cla composita et 
I^ ic(»cta oxali d osa) 


yCJIUBHH BlCJIlOHClIIfH 
THnon Jieca n xoaniicTBO 

IIocTonnno BKJiWMaeTca 


ripn najin^iitH Gojil- 
miix luiomaAOM mom^ct 
6i»itb oGpaaoBauo caMo 
cTOHT(‘.Tii>noe xoanHcTBo 

Ilpn Bc6ojii,mou 
IlJIOmaflH THUOB jjoca 
BKjrioBaKiTCH B ncpBOi* 
COCHOBOC X03nil CTBO 

riOCTOnHHO BKJIIOnaCTC! 


Ilpn HH3K0U npoJM 

BOrtWTCJIbHOCTH — Bill 
XOBHHCTBa 

noCTOHHnO BKJIIO^ai Ti >1 


11pn ycJioBHH BI .1 pa - 
miiBaHiin cjih 

IJpH 3HailHTCJlblIOH 
nJiomaAH—B caMOcTOB 
Tcjibiioe xosfliicTBO 


63 



TaOjiui^a 1 (iipoffomKoiim}) 


HasBariiie 

xosniicTua 


JlHCTBonao-xBoii' 
Hoe (6epc30Boe. 

OClIUOBOe) BpOMOU- 

1100 ACJiOBoe xo- 
auiicTBo 


JIiic.TueiiHoe (Gc- 

[>030800, OCITHOHOe 
.KMOBOe XOSHHCTBO 

MarKOJIHCTBOH- 
HOC XOBflHCTBO Hil 
ii 3 jiwraHe yBJian;- 

IIOIIHUX IlJlOTUaAHX 


Tnnu jieca, uKJifOHennhie 
B XOSflflCTBO 


n p o If 3 B o n w o 1 II 11 M ;i o 

I. Bopo3HflKH, ocniimiKn rpy- 
uiauKOBO-GpycHUHiiijci (Betuleta, 
Troniulota piroloso-vacoiniosa) 

II . BopoannKiii ocjihhtikh Mati- 
HiTKOBo-'iopiiifHinjo (BoLulota, 
Trc'imilola majanlhomoso-myr- 
lillosa) 

3- El‘p03HHKll, OClflTilllKir jiniT- 
iifiK<)Bi.u\ KncjinHHuo (BoLul(‘ta, 
Trt'rnn 1 ('ta tilioso-oxalidosa) 

IJopoaiiiiKii .•iiiiiiaiiiiirKonijo 
(B(‘lulota rladiiiosa) 

i). UoptMiinKii Gpyciniiiiijo 
(Botulota vacciniosa) 

6. BepoaiiHKiT MopiiHBiiiJo i 

(Botulota myrtillosa) 


To HfO 


1. BopoaiiHKii AoJiroMorann- 
KOBuo (Botulota polytrichosa) 

2 . BcpoaHUKH c^arnoBue 
(Botulf3ta sphagiiosa) 

3. BopeaiuiKif XBoiuono-;iojiro-| 
MoniHMKoBijo (Botulota equiso- 
t*)So-p()lytrichosa) 

/j. Bep03IIHKH (K*OKOBO-C$arHO- 
BLio(Botuli'ta cariooto-sphagrnosa) 

5 . OcwHHHKu XBomoBo-nojiro- 
MoiTifiMKOBMO (Tromiilcta eqiii- 
so toso-pol y trich osa) 

6 . OCHIIIIHKH OCOKOBO-CCJianiOBUe 
(Trcmuleta cariceto-spliagnosa) 


VcaoBHu BKJIIOqCHMn 
TBaoB aeca b xosaftcrno 


C nocjTOjtyiomMM 
llCpOBOAOM TUnOB .’10(^1 
B K open 111 JO 
To mv 


ripw UMpamuBaiiiiH 

JIUCTBOHHIJX B KUHO- 
CTBo rJianuux iiopo;; 

C ocyiuoiiwcM iiJio- 
TitaACH 

I’o >Kti 
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T a 6 jiu u a 2 


CxeMO xo.iMt.ic/nfia e nofie CMCiuanubix 


XapaHTcp TiinnjioriiMennic 

XOSHftCTHa isKJIlOMftlllltiie D X03HflCTB0 


o o () X p a H 71 o - a a m n t 7i u c 


1 . XosniicTBO ua 
KpyXIJX H IIOKUTUX 
rixJTOHflX 

2. XoaHMCTBo ua 
n.’ioflopojimjx iio»i- 
uax 


I’liii 1,1 "i(‘copacTimi.7i»n r,ix yc- 
Jioiinii jia cooTRoTcTuyioinnx 
3JK*McnT«ax p(vib*‘^)a 

1 iiriLi ;ieca: a) (mohchux cy- 
Gopcii 11 paMiiiroif, 

G) ( vGopoM 


X()3Hif( TB() Jia 
iTa.Tninno ynjiajK- 
H011111 jx iwioinaAfj X 
^1, XoafiiicTBo na 
ooAnux iioc'iairijx 
IJOHBaX 


Till 11.1 ao.iroMoininiKOBhix 
Ti c4»arjioBi.ix copiiii 

Tiiiihi .rroca G()poB7,ix ii cyGo- 
pci7i.ix Ji(‘roparTiiTOJii»iii.ix ycJKv 
It II a 


3 0 -7 o H u e 3 o n i j 


1 XoUHHCTBO iia 
of)T'aTwx noRBax 

2 . XoafliicTiio iia 
iioBBax cp(?AHoro 
ii. 7 i()AopoAiiii 

.2. XoaHHCTBo iia 
Gt*;un»ix noMBax 
'i. XoaniicTBo iia 
ita iHiiiiii' yBjia>K- 
IlClillLlX iiOBBax 


TJ1IIhi JIOCA JIOCOpaCTHTOJThH 1.1X 
ycJioBiiif cjioJKiihix cyGopi'M n 

paMtJiih'ii 

TilIIhi JTt>ca cyGopejH 


'I'll II hi .leca GopoB 

'I'niihi Acca AOjiroMoniHHKOBhix 
11 c^iai'iioBux ccpiiii 


Aecoo 


ycjioDiia KicjnonriHHfi 
H Xt)3HiirTHO 


Ji o c a 

npiT oGjiocchhoctm 
BOAO( •Gopo R 1 roKar we 
CKAOHhl lUKAIOHaTI* 
lIoeTOJiTino bkJIIO- 
qai'Tcfi 

JIpn iiajiHBHM cy- 
ivjiiiiHCThix ihrin rJinHPi- 
cThix npo(‘.AO(7i B riec- 
naiihix Toamax 
llorrofiinio 


CyGopOBhK? TBUbl 
BKAiouaioTCH B cAyqac, 
ecjiii noABW AerKO bo- 
AOii[)OHnnaeMw 


HocTOHnno 


IlpH iieGoAbiuoii 
HAOmaAB BKJIHIBaeTCH 
B APyi'O^ X03AHCTBO 

To >Ke 


6 llonpocij jirroncaniHH h aecoeoACTBa 
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;mBuccTi, or itOJin^iocrneuHoro cooTHOinonufi nJioinBjxoH pa^Hhix m- 
noB Jieca. 

OCpaaoBanne xoshhctb b BoAooxpaijiio-aainiiTHLix jiecax h 
: iejieiihix aonax MMeex mhmc jiecoBOACTBeiiiio-TcxiiiiHOCKHo ociiouij. 

1. r^jaBHOii xoafliicTna jinjiaeTCfi iie BupaiiiUBaiiHe 

ApoBecitiii .1 oiipcAOJiOHiioro KaqecTBa ii paaMOpoB, a ;viHTejii>uoe 
MciiojiBaoBaHiio ;j,pyrnx cbohctb Jieca, aaxBaThiBawini'ti GojihinyK) 
qacTj. iiepHo^a pocia u paaBiirua jieca jiainioro iioKojjeHHH. 

2. XapaKTep ApeBocxocB, b iiaii5();ii»meif cTeiienii cootbot- 
cTByioiuHx axiiM acjiaM, AOjiycKacx 3ijaqiixejii>noe paanooCpaano 

B CBOeM CXpOCHIlH, X. O. B COCXaBC M ({jOJ^MO Apt>ia>C'/rOUB, lIOJIBOXe 
MX, COMKHyXOCXH KpOH 11 X. JX. 

3. .riecHoo xoaaiicxBo, krk jipaBiijio, iiaxoAnxca b aKoiioMBBo- 
CKiTx ycjiOBiiBx, AOiiycKaKiiUHx ycxaiiOBjjeiiHo Gojioe blicokoio 
ypoBiia iinxeiic.HBHOcxii, a cjKviouaxejiBiio iiMeioxt a bo:im<)m«hocxii 
G ojiee aKxiiBHoro m ;iii^(j^epoHiinp<)BaHiiui'() B()3;i.oiicxBMa iia jau r 
.Jiei!a. 

Kan B B(W)uxpainio-3ainHXiioM xiiue Jiociioro xoaaHCXBa, xai; 
H B 30JICHHX noiiax ocHOBijoif XMjiojiorMqccKoii jujih 

oGpanoBannH xoaaiicxB MOM^ex cjiy>Kiixi*xifn ;iocopacxHxtvii»HLixyt*ji()- 
BMii, o6x.e;4HHeHiie Koxopiiix b boho cMCiiiaijiiuix jiecoB A^ex bo3mo>k- 
Hocxb ycxaiiOBHXB cxeMy xoaaiicxB, iipejicjaiujemiyio b xaf)ji. 2. 

ClICXOMy JICC0X03HMCXBeHHUX MCpOlJpilHXITil IK) KaHCAOMy 113 
BMAOJiOHHLix xo3flifcxB cjiGAyox ycxaHaBJiliBaxi,, McxoAH M3 ocoCon- 
Hocxoii xiinoB jicca upMMOiiMxejiBiio k iiapoABoxoaHMCxBcutiOMy 
H a 3 11 aqe M II lo oc ( )B . 

JJItemurnyrn jtvra 
A.KadeMuu llayK CCCP 
Mocnea 



APPLICATION OF FOREST TYPOLOGY 
IN FOREST MANAGEMENT IN THE USSR 


For I ho purpose of taking account of tlic natural varieties 
of forests and for classifying environmental physical-geographi¬ 
cal conditions of vegetation, it is necessary to group diverse 
natural-historical characteristics according to substantial signs 
into uniform categories, which in forest economy arc forest types. 

Forest typology is widely applied in Soviet forestry. The 
establishment of t.y[)es of forest cultures, the selection of tree 
and fruticose species, the order of their mixing, the working out 
of methods and j)eriods of preparing the soils, the tending of 'wood 
cultures, the choice of localities for pericarp trees, the organi¬ 
zation of seed storing and r)ther measures for regenerating and 
cultivating forests are based on the application of forest types and 
ty])es of environmental ct>nditions. For instance, pure pine cul¬ 
tures or with the participation of birch (up to one-third) are grown 
in types of environmental conditions of the whortleberry pinery. 

Ill tyfies of environmental c.onditions on richer soils where 
such forest types as the ])ear-t'owberry (Pinetum piroloso-vaccinio- 
surn) and the mayflower-whortleberry (Pinetum majanthemoso- 
myrtillosum) pineries and the cowberry spruce grove (Picectiim 
vacciniosum) and whortleberry spruce grove (Piccctum myrtil- 
losum) are grown the larcJi (Larix sibirica Ldb.), the spruce 
{Picea excelsa Link.), tlie linden {Tilia cordata Mill.) and fruticose 
species may be included in the composition of forest cultures. 

The quantity of tree species the artificial stands are composed 
of incroa.ses with the rise of the soil fertility. 

For the purpose of felling to maintain the forast, forest types 
of the most important and widely-distributed tree specics*suclt 
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as pine, spruce, oak, etc., are united in typo groups. Different 
technical means are used for each group (thinning the density 
of crowns, cleaning and thinning the stands). For this purpose 
pine forest typos are united into three groups of forest typos: 
spruce — two groups, oak — six groups, etc. Methods of in¬ 
dustrial felling, measures for protecting forests from harmful 
insects and for fire-prevention likewise proceed from the peculia¬ 
rities of forest types established within the spacious forest culti¬ 
vating zones. 

The direction of forest economic measures for regulating the 
water regime of soils is also dependent on the character of forest 
types. 

For this purpose all forest types may be distributed into 
throe groups according to the degree of excessive damping. 

1. Forest types with a bw degree of excessive damping whore 
this process may reduce the productivity of stands, but where 
the method applied against excessive damping is the regulation 
of vegetation itself. The whortleberry (Myrtillosa) belongs to 
this scries of forest types. 

2. Forest types with an average degree of excessive damping 
where bogging depends on the vegetation, but where it is not 
always possible to regulate the bogging up by acting on the vege¬ 
tation. The haircapmossy (Polytrichosa) scries belong to this 
category. 

3. Forest types with a high degree of excessive damping. 
Hydrotechnique is the only means for draining, although posi¬ 
tive results arc not always achieved in all the forest types 
of this series. The sphagnum (Sphagnosa) and the sedge — 
sphagnum (Gariceto-sphagnosa) belong to this series of forest 
types. 

In forest management forest typology is especially important 
ill organizing the economy and in working out forestry measures. 
With this object in view the study and description of diverse natu¬ 
ral conditions of forest growing should be made. 

The inclusion of forest typology in making forest inventory 
helps to improve the study of natural conditions of forest grow¬ 
ing, reducing the volume of description of every valuation sur¬ 
vey plot. Detailed description of soils, grass and moss covering, 


6’S 



fruticose and underbrush species is substituted by a conditional 
cipher of the corresponding forest type. For this purpose visi¬ 
ble physiognomical feature.^ should be established ill overy 
forest type. Their distinction or uniformity are comparatively 
easily established by a valuator. They include: the form of 
the stands, the c.omposition of tree and fruticose species, the 
species coinposilion of grass and moss coverings, the complex 
ol soil and hydrological conditions, the mechanical structure 
of soils, the degree of their ash content and the productivity 
of soils. 

It is not suflicienl to know and establish only external mor¬ 
phological features of forest, types to apply forest typology in 
organizing the ocoiKuny and in working out forestry measures. 
It is necessary to know and study l.lieir internal features which 
are not always visible externally. 

They include: 1) the complex of forest growing conditions — 
climalic (phytodirnale) and hydrologic (the degree of water pro¬ 
tection); 2) the int(Tn'latiun between vegetation and its environ¬ 
ment; 13) processes of rehabilitation; 4) the direction of species 
rotation; 5) fauna and especially the activity of bacteria and 
fungi. 

The study of the most < haract eristic processes and phenomena 
relative to the forest type should he made, paying special atten¬ 
tion to those which retard the growth and development of forests 
and provout tlie full niaiiifoslalion of its positive features, i. o., 
reduce its water protecting, shelter and sanitary-hygienic 
properties and j)revent the rearing of such a forest which, to the 
best of its ability, w’^ould meet the national-economy requirements 
in wood of necessary species, quality aud size. 

Knowing the direction of development of the natural proces¬ 
ses and conditions of forest growing, it is possible' to work out 
forest economy measures that would either stimulate them, if they 
show a tendency corresponding to forest economy and accelerate 
their development, or, on the contrary, prevent their develop¬ 
ment and direct these processes to meet the requirements 
of the national economy, if those phcjiomena and processes 
have an unfavourable effect on the growth and development of 
a forest. 
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For instance, in the subzonos of mixed wood of the European 
part of the USSR the basic natural factors deteriorating the 
growth and development of the forest and tlieir manifestation of 
useful properties are determined by the unfavourable relief ele¬ 
ments, and in their turn, determining such phenomena as: arid 
soils, excessive damping and the resulting poor aeration, lack of 
nitrogen and ash nutriments as well as podsol formation, unfa¬ 
vourable inter-s]:)ecies relations of tree (uiltnres, shrubs, grass 
and moss coverings, elements of pliytoclimate and mechanical 
structure of soils. 

Each of these factors is inherent not in all forest types, but 
in some of them. In different forest types the main factors dete¬ 
riorating the growth of the forest may be of one kind and in other 
types of another. 

It is also necessary to study the direction of t he forest <ievelop- 
mont so that with a kjiowledgeof these regularities forest develo})- 
ment may be actively directed toward t he requireinent-s of the na¬ 
tional economy. 

The main significance is the difference in degree of regenera¬ 
tion of forests, in the character and direetdon of tlie tree species 
rotation. 

Forest regeneration depends not only on the natural conditions 
of forest growth but, to a greater extent, oji the often exiromely 
simple forms of influence on the forest, by man. Therefore forest 
regeneration as the criterion of forest types should be c.onsidered 
conditionally. 

The phenomena of forest species rotation, their cliaracter and 
direction find expression in native and derivative forest types. 

Typological classification of forests is based on natural fea¬ 
tures. 1'aking the forest type as a natural formation it should, 
however, be regarded from the aspect of its exploitation, taking 
into account those diverse economic conditions which arise in 
forest economy. Economic indices are not immediately reflected 
in forest type signs, but their influence is manifested in the fact 
that only those natural factors on which typological classifica¬ 
tion of forests arc based, arc used to meet the reciuirornents of 
forest economy. The industrial and economic conditions of for¬ 
estry find expression in forest typology through differentiated 
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use of forest typos and other forest typological sul)divisions 
on determining organizational and economy units and in working 
out forest economy measures under different conditions. 

The classification system of typological units applied in for¬ 
estry manageinent may he used in the following valuation survey 
subdivisions of forest, typology: a) types of environmental con¬ 
ditions; b) forest types being distinguished within the limits 
of types of forest growing conditions; c) series of forest types 
including plots relative both to native and derivative forest 
types within the limits of one ty[)e of forest growing conditions; 
d) unit y of forest t ypes with predominance of one tree species 
which may include various types of forest growing conditions. 

Diverse forest typological units may be ap|)lied in forests 
of various national-economy purposes (industrial water, field 
and soil protecting forests and others, green zones around towns, 
etc,.) and in forests of different levels of economic intensity when 
organizing the (vonomy under the direction of a forestry manage¬ 
ment. 

Hoth for thi‘ pnr|)oso of establishing the direction of econo¬ 
my and a system of forest economy measures, forest typos or 
other typ<dogical units remaining within the limits of forests 
of a definite national-economy purpose are aggregated into 
organizational ocononiic units, into so-called economies (sec¬ 
tions). 

A section is an organizational-economic .subdivision which 
makes it possible to differentiate the direction of economic acti¬ 
vity dependent on the peculiarities and variety of natural condi¬ 
tions within the limits of a territory of forests of the same na¬ 
tional-economy [)urposo, ajid, in particular, to work out a system of 
forest economy moasun's and put into ])racti<‘e all the forestry 
tec h n i c a 1 c al c n 1 a L i o n s. 

The formation of sections is based on the following two elements: 
the aim ami moans of achieving this aim in the form of economic 
measures. Inasmuch as the direction ol forest economy activi¬ 
ties depend on the piirj)ose of the forests, the order of aggregating 
forest l.ypological units int(^) sc(*tioiis in diverse industrial-econo- 
mic conditions should bo different; it is determined by the na¬ 
tional-economy assignment of the forests. 
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Tabic 1 

Schf^me of agt^ref;atin(i forest types into sections 


Name of section 


First Jarge-sciilc 
pine commodity 
section 


Second 

scnle pine commo¬ 
dity section 

Conifer section 
on excessive damp¬ 
ing areas 


Forest types included 
into a st'Cliun 


Condition for includiiijo; 
forest types into 
a section 


1. (’owberry pinery (Pinid iiin P(‘rmanently ifu Jiided 
vacciiiiosuin) 

2. \\ hortioberry pinery (Pi¬ 
ne turn myrtillosum) 

2. May-flower whortleberry 
pinery (PineLum mfijaiitbeinose 
myrtillosum) 

4. Pear-cowberry pinery (Pi- 
netum piroloso-vacciniosiiTn) 

5. IJch(‘n pinery (Pinetnm 
c lad i nosum) 


Cornjjoiirid and shanirork pi¬ 
neries (Pijiela composiLa el 
Pineta oxalidosa): 


1. Polylricliosiua pinery (Pi- 
netuni polytrieliosum) 

2, M ors< • p i pe-pol yI ri clios uia 
pinery (Pinetiiin equisefovSo-po- 
lytrichosiim) 

Sphagnnm pinery (J*inetiim| Low productivity 
spliagnosiiin) outside of section 

4. Sedge-sj)haLriiuin piji(‘ry F'erniarnuitly included 

(I'inetum cariceto-spbagnosii iii) 
o. Polytricbosma spruce wood 
(Piceetum polytrichosum) 

0. Sphagnum spruce wood 
(Piceetum sphagiiosum) 


Indepc'iident section 
may be formed pro¬ 
vided large forest 
types area is availabU? 

lnclud(‘d into J pine 
section on small forest 
types area 

I Permanently included 
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Table 1 (continui'tl) 


Name of section 


spniai comniodily 
section 


I.oiiVfd and coni¬ 
fer (birch, lr(‘inbl(*) 
temporary deal- 
wood section 


Leaved (birch, 
tremble) dealwood 
section 


I'on-st types incliiderJ 
into a section 


Condition for including 
forest types inOi 
a sectu/ii 


1- WliorLleb(*rry-spruc(‘ wood 
(Piceetum-myrtillosum) 

2. Cowb(Try-spruc.(; wood (Pi- 
ce(‘tii m vaociniosum) 

2. flomponnd and shamrock 
sj)riJc:<‘ woods (Piceeta composita 
et Piceeta oxalldosa) 


IkTinanently incliid<‘(l 

Rearing of spruce 
trees 

Independent section 
on large ai'eas 


Derivative fort‘.st ty|a\s: Subsequent change 

1. Birch, pear-cow'berry irem- of forest types inU> 

hie woods (Hetulela, Trc- native 

muleta piroloso-vacciTiiosa) 

2. Hirili, mayflower-whortle-j 
berry tremble wood (Betubda, 

Treniuleta luajanliiemoso- 
myrtillosa) 

Birch, lindini, shamrock- 
tremble woods (Betuleta, 

I'rcmuleta tilioso-oxalldosa) j 

4. lyiclieii-hirch (Betuleta 
cladinosa) 

5. Ct»wbi‘iry-birch wotnl (Be¬ 
tuleta vaccijiiosa) 

(). W hortleberry-birch wood 
(Betuleta inyrtillosa) 


The same Rearing of leaved 

wood as main species 
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Table 1 (continued) 


Name of section 


Forest types incltidod 
into a section 


Condition for includinf; 
forest types into 
a sect lo 


Soft-leaved sec- 1. }*olytrichosma-birch wood With drainin^j 
tion on excessive (Betuleta polytrichosa) areas 

^iainpiug areas 2. Sphagimm-birch W(hx1(13i - 

tulola sphagnosa) 

2. IJ orsep i pe-pol y I r i cl u )s in a 
bircli wood (Hetul»‘ta equise- 
io.so-j)olytricbosa) 

4. Sedge-sphagnum birch 
wood (Betuleta caricefo-sphag- 
iiosa) 

5. Horsepipe-polytrichosma 
tremble w^)od (Tremulela 
(^quisetoso-poly I ricliosa) 

6. Sedge-sphagnum tnunble 
wood (Treinuh‘ta cariiteto- 
siihagnosa) 


To establish the order of aggregation of forest types or other 
typological units into a section the following should he made 
clear: 

1) the quantitative ratio of areas under stands of various forest 
typos which arc being established; 

2) the degree of uniformity of factors deteriorating the forest 
growth and the means of eliminating and reducing their harmful 
influenc.c in various forest types; 

3) the peculiarities of forestry and technical bases for aggre¬ 
gating forest types into sections of forests of various national- 
economy p ij rposc. 

For instance, the formation of sections in exploitation of 
forests should proceed from the following peculiarities: 

1) the section is directed at rearing wood of definite tree spe¬ 
cies, quality and size; 
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Table 2 

Scheme of section in Mixed v>ood zones 


Character of section 


W a t V I* 

1. Sections on 
steep and inclining 
slopes 

2. Seetioris on 
I’erfile soils 


3. Section on 
excessive damping 
areas 

4. S(M;Xioii on 
poor sandy soils 


1. Section on rich 
fertile soils 


2. Section on 
average fertile 
soils 

3. Section on 
poor soils 

4. Section on 
excessive damping 
soils 


Typological units included Conditions of 

in the section inclusion into sections 


j> r <) t e t i n g a n d s li e 1 t c r f r) r c s I s 


Types of forest growing con 
<iitions on correspondifig relicT 
(‘le merits 

Forest types: a) (ompoimd 
pine forest on sandy loam and 
spruce fi)r(‘st on loam; h) 
forest on sandy loam 

Forest types of tlie polytri' 
cliosnia-spliagjinni seri(*s 


In case of waier-slied 
nffon ‘St;«t r‘fJ, i ncl i n i 11 g 
slopes are excluded 
PermamMitly includ¬ 
ed. Provided loamy 
and clayey layers of san> 
dy soils are availabh* 
PermaiimiLly iiiclud- 
ed 


Forest types for forest grow¬ 
ing conditions of pim‘WO()ds 
and for ])ine forests on sandy 
loam 


'i’ypes of pine forest 
on sandy loam are 
included in case of 
W{ iter pe r mtsi b i 15 ty 


Cl r e 0 n z o ii e s 

Forest types for forest grow- Pormantmlly includ¬ 
ing conditions of compound 
pine forest on sandy loam and j 
spruc(' forest on loam 

Poorest types of pim‘ forest Provided small 
>11 sandj^ loam areas are included 

I into another section 

P'orest type of pine The same 

Forest types of the polytri- The same 
c liosma-sphagiiuiri serii‘s 
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2 ) the final aim is achieved al a definite period of forest growth 
and development when the quantity of timber of desirable sizes 
is the largest and the quality is the best. 

These peculiarities necessitate the formation of more differ- 
en I i ated sec ti ons. 

The area of forest types largest in size should be taken as a 
basis in every section, forest stands of other types being included 
after establishing the degree of their nearness to the main forest 
types, according to their natural signs. 

As a result of analysis of natural properties of forest tyj)es made 
in a forest economy area of a iiiiAed wood subzone, the following 
scheme of uniting forest t ypes into a section of exploitation forests 
may be suggested: 

The unity of aim and means of achieving this unity in such 
sections are combined to the utmost. The variation of sections 
may depend on the quant itative area ratio of various forest types. 

The formation of sections in water protecting and shelter forest s 
and in green zones has different forestry technical bases, viz.: 

1. The main aim of a section is not the cultivation of w’ood 
of definitt? quality and size, but the long-term utilization of other 
forest properties during the greater f)arl of the groAvth and devel¬ 
opment period of a forest of a given generation. 

2. The stands cliaractor corresjMaiding to the greatest degree 
to this aim permits a considerable diversity in its structure, that 
is, in the composition and form of the stands, in the fullness of 
their density of the crowns, etc. 

3. Forest economy, as a rule, remains under such economic con¬ 
ditions wJiich permit the establishing of a higher level of 
intensity; therefore, it is possible to influence the forest growth 
in a more active and differentiated way. 

The types of forest growing conditions may ho used both in 
water-protecting and shelter forests and in green zones for forming 
sections, the unity of which in zones of mixed wood permits the 
establishment of the following scheme of sections. 

The system of forest exploitation measures of each section 
should be established according to the peculiarities of forest types 
that are applied to the national-economy assignment of forests. 


T}u I ns ti / ute of Forests 
of the Academy of Sciences of the USSH 
Moscow 
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liFiiimMJihi 

aKOHOMHHKCKOfi lUlACCMOMKAHMM JIECOB 
li C11EU.MAJII13AH1111 JlECllOrO X03>JiiCTBA B CCCF 


nonWTKM H lIpllMOj)J,l K;iaCCH({)HKani1M JiecOD IIOHX XOMHl'icTBeH- 
HOMy aJiaqoHHK), Kan w mx TMrio.;i<)rMqo(*ivafl xay>ai{TopMCTiiKa, iie 
noBU. Dia oGjiacTL Boupocon y/KC ;i.aBii<) Baqa;ia HpMBJiCKaTi. bhm~ 
MailHC JICCUBOAOB H JIOCOnivOIlOMIlCTOB H B (XX^P, H B OOjlBllllIHCTBe 
;jipyriix cTpan c paciBUTUM jiochhm xoaniicTBOM. OAiiaKo iipainM- 
MccKoe aifaMeiiMC* aKoiioMW'iecKOH HJiaccHcjiiiKanMH jjocob m bo3moh{- 
jiocTH iijiipoivoro o(‘ iiciiojihMOBanMR iipii pomenMH 3a;yaM jiocnoro 
,iejja B iiojiiKjii Mopc, iio>Kajiyii, eme ho opeiieiijj. OGhRciiHeTCH 
3TO, BCpOHTJIO, CBOOoGpaaHeM II CJIOH^nOCTl.IO npoGjIOMlil. 

l\jiaccjn(j)HKau.iiH jiecoB no iix xoaaiicTBOjnioMy BHaqeiiHio, ifpii 

pouiOHMH caMUx paaTiMHiibix Boji})()COB opraHHaaiywH m BeAeHUH b 

HMx xoaaiicTjia, a;ojiHxna cjiy/KiiTB .TiecuhiM oprauaM oj^hmm H;t 
cj)tVJ,cTB II iipiteMOB npaBHJJbiioii aKojiOMuqecKoii oaoiiKit jiccob. 

CyTB >KO JFvOHOMHHOCKOii OiyC>HKII JieCOB lipil B(*CX yCJIOBHBX 
;uij\’jiK)qaej cfl iipo/K;ye bcofo b bbihchohhji Biiiro;^, KOTophie Aioryr 
n Aoa>KJiij Cbitj, iiojiyqeiiM ot mx Hcnojii,30Baiina h Bociipowa- 
BOACTBa. 

Ilo Kaixiix BBiroA? 

B HacTuoBjuvAe.qBqeci^oM .icchom xoaniicTBC' hagt ^pe;K;^e 

Bt oro o BhirO'U^ b cmbk jio ;yoxu;uiocTu; b rocyAa|)cTBeHHOM mo jioc- 
HOM X03>lilCTB0, of)C.;Ty?KHBajOmeM HllTepeCM POJIOM HaUHH, flJlH :-)KO- 
iioMiiqecKoii oiycuiai jiccob, iiapjiAy c yaKiui ii b ii3BecTHoii Mepe 
BpeMeiiiiLiM TpoGoBaniioM aoxoAHOCTH, B Bbicmen cTeneim Banuioe 
3iiaqeHuc iiMeoT BhirojpiocTt b miipoKOM, o6iueHan.HOHajihHOM 
cMbicjie, Bbiro^iiocTb c tohkm apcHHH A-^iHTOjjbHoro IlepHo^a nojuo- 
HHH xoaaiicTBa. B iicpBOMCJiy^ae b ocuoBy luiaccM^^^KanuM jiecoB 
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iK> Hx xo3flncTBeiiiioMy .inaqDHHK) ^acTo npiiiiHTo 6paTb npocTO 
AouoJKiryio aoxoaiioctb; n rocyAapcTBOHiioM mo jigchom xoaHwcTBe, 

napH;^y c j^amiLiMii cTOHMOCTiioii oi^enKH, iipifxoj^HTcn nojij33o- 
iiaTBCfl A-ifl KJIaccII({)HKa^HH jiocoB ^eJIoii ciicTOMoii bkoiiombbo- 
cKnx noKaiuiTejicii. 

r )to ciifiaano, BO-jiopBHx, c hckjiiouhtojm.ho MHoro()6paaHfjM 
anaHOIIHOM JIOCOB B HCMBBII COBpCMOimoro o 5 jHeCTBa. EcTCCTBCHIieC 
H pa^yMBoo Bcero 5 LI.^o fiu 0600110*11111. raKvio noBceMOCTHyio om- 
cTOMy BOj^eniia Jiccuoro xoaniicTBa, iipii ivOTopoii KajKAuii jicchom 
ynacTOK y;uiBa:ioci. 6ij iiciiojii.aoBaTb 110 MaixCiiMyMy hjih j^aace no 
B(‘OMy nopo*iHio oro iiojio/Khtcjii.hux xo.'iHiicTBOinifjx 11 iihwx ana- 
Moniiri. H])aKTifMocKii, oAiiaKO, TaKaa bo3mo/Kiioctj. Booi’Aa orpa- 
HMBOTia JJH6 o yCJIOBHBMH BOACITHfl XOailifCTBa, JII160 lie;p;)CTaTKOM 
naiiuix ananniT o caMoii iqinpoAo noca 11 ero cBoiicTBax, 11 mu oKaaw- 
BaoMOfl o6u'iho iiopo;^ hoo6xo;i;iimooti.io opraiiiiaoBaTi. xoaniicTBo 
B pacHOTO iia Gojioe luiii mohoo iiojihoo iiciio.:ii.:u)Baiiiic b kB/KAom 
A aiiHOM cJiyuae jiiiriii. OAHoro iviainioro luiii iiocKo.ii.Kifx Bajiaioii-' 
mux nojToairux oBoiicTB Jioca. B oBHaii c ariiM nopoA bkohomiiho- 
CKOii KJiaccii({)iif;au;rioii jiocob, iipn boox ij|)o*ihx paanux ycjioBii- 
Hx, B Ka^ooTBC uopBoii aaAa^^iM BoamiKaoT bcooxoammocti. oiipoAO- 
jriiTi, A-Jia KB/KAoro jiociioro Macciina ero rjiaBiroo, 0 miipoKoiT 
oGiuocTBOimoH Toarai npoiiUH, iianGojieo ai^ioKTiiBiioo :ma*ieBno. 

Bo-BTopux, iieoGxoAiiMOCTb aivon()Mii*iO( b"oif oueiiKit .ttocob c 
noaniuni mHpoKiix 11 A*^iWTc;ibHbix unTopocciB rocvAapc TBa it nanHw 
oGyojiOBjrena tom, mto ToppifTopiiajibiioo paciipcAOJionHO jk^cob 
B GojibmHiicTiie ojjyqacB (b iipcACJiax cxpaiiu it paiionon) oT;in*iaoTCH 
Kpanneii ncpaBiioMcpnocTbio ii iiccTpoToii, aoiiojiuhioiaohch, 
ij TOMy me, iioobMa Gojii.rniiM pariHooGpaaiTCM cooiaBa, BoapaoTHon 
xapaixTOpHCTMKM H COOTOHHHB ApOBOCTOCB, U TaK/KO npHpOAHO- 
bMMMaTuqocKHx ycjioBHii MX iipoHapacTaiiiiH n up. Dto nacTojibKo 
oyiAocTBOHHo, qio rviaBHoe 3iiaqenHC h iiaana'ieHiie jiccob b KamAOM 
AariiiOM paifonc ii MecTHocTH npaKTifqecKM oupeAe.7iHiOTCfl, njm 
njioMMx paBHbix ycjioBiTHX, HO cTOjibKo TeMM itJiiT MiiUMif iianGojiCG 
flpKu BbipamoHnuMii cBOMCTBaMH jioca (iiaiipMMep, BMcoKiiM Kaqe- 
CTBOM ApOBO('IIHM, .nilGo O«I0BIIAnOlf BUOOKOii BOAOOXpaHIIoii pOJlbK)), 
cicojibiiO jrccircTocTbTo paiioira if MeoTiracTH npii Aaniiux oKpiioMW- 

qOOKMX IT JipitJ)OABO-b\TMMaTIf*10CKHX yCJlOBlIHX H HJIM AaifHOM OO- 
‘CTOHHHW JIOCOB. B Ka*IOCTBO BJllTMOpa MOBaiO HpMBCCTM CJIGAyKlIAlfe 
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opweHTnpoHoMiibie cooupa/Keuwn. CMirraeTca, 'ito aaiiurmuo jieco- 
Ha(a>K;U‘inj>i it ctciiulix h .aecocTeiniijx pajiioiiax C(]Cf* ji]>n yc/io- 
Bwu Gujieo ujiii MOHOO pamioMepiJoro pacii().ao/KejiH>i n jipii oCrh iio- 
4C111111 5—(V’o jiocucToi I'll ciiocoGiiiii yciioiUHo aarniiiiiaTji ypu>Kaii 
cojiT»cKoxoaaiicTBeiini»i-\ icyjiLxyj) ot aaryx, cyxoitoen, apoaiiii 
H T. II., IK) iipii axoM iiponeirre jigchctoctu uoxioryT iirparb icaivyiO' 
jiiiGo aaMOTiiyio pojib n KaaocTito ncToaimKa ;i;peBeciiiihi. To /Ko 
caMoe MO/Kiio cKaaaTb, ocjiu cooTBOTCTByiomnii iipouen r . leciiCTocTU 
oGfcneacii otiiociitcmiiHo jiaiiiioMcpiio paciJojio>Keiini.iMii kojiko- 
BijMit II ;^j)yriiMii cctoctikmihiiImii :jccaMii. rieciiCTOcTb b 8 — 10%, 
iiajiHjyv t aaiaiiToii iipii iipanii/ihiioM Bo;i,eiinu xoaHiicTBa 

oGiH'iKKninai'T iioao-inMiioii a,poBOcuiioii GjiinKaiuiJiio i; jiocy ce- 
jiCHiia; jieciicTocTb b 12— 15“o no3bo.ihot y;i;oBJieTB()])HTb aa cbct 
MOCTjibix 1ICT04HIIK0B TaK/KC paiioiiiibic JioTpeGiiot 'j 11 n no;^e;io4iioir 
11 oTHacTii CTpoiiTejibuoi'r Apouocinie^; ii])ji .iociictoctw b 20—25 “o 
MO/KHo, KpoMe Turo, HAioTb MocTiiyjo .accooGpaGaTbiiuuojuyio iipo- 
MbiiibieniiocTb, Ho BOBAi(»KuocTb BbiBoaa jioca luni rijiojJiyitToB oio 
nopopaGonai :ia iipe;^e;ibi paiioiia BoainiKaoT jimub iipii jiociictoctii 
CBJ biiiie 30—35‘Ni, iijiiiMOM jipii BbicoboopraiiiiaoBainioM xoaniii TBO. 

Ho Bco am aaiiiibio ycjioBUbi ii AioryT iipiiAKaiarbcH a ica>h';;oM 
cjiy^ao .iiiiJib iTocjie ocoGoii upoBcpKii. 'i'oM ho moijoo iiopoA bko- 
HOMHHOc.Koii j{.;iac(:iiijjnKaniioH •xocob ctojit aa^aqa iipaiiii.ibBo ouc- 
iiMTb rjiamioi* nx aiiaHeiiiie ir ochobiiuo jianpaujicniic xoaiiiicTna 
K Jinx iiMOHHO c ynoTOM .aociicTooTit ;uiniioro paiioiia, ;;aiiHoii 
MecTHOC Til, Jipil A^HHUX aKOHOMMHeCKJlX II KJIllMaTlIBOClKTX VCJH)- 
Buax paiioiia. 

Ba>Kii() aaMCTHTb aaocb, hto .4ecucTocTb paiioiia Ao.4/Kna oi^o- 
HiiBaTbcn c ynoTOM iie tojibko MocTiibix aKoiiOMinocix'iix n upii- 
po;nibix (JiaKTopoB, no xaiaKe pojiii ii aiiaMoiiiui iiaiioiia, oG:iacTii, 
Kpaa B aKOHOMMh'o Bceii cxpaiibi, o yMoxoM MOKpaiioiiiiux ii mom\- 
orpac-^oBbix cBaacii b jigchom xoaniicTBe ii jiecouorpeG^jeHim, 
yc.iOBiiit xpaiiciiopxa jicca ii x, a. 

TpeXblJ I10311A11H OACHKIl .TieCOB Iipil lix 3KOHOMlI40CKOii KJiaccH- 
(JmKamfn oiiHaana c Gojibnioii AJiMxejibHocxbio BpeMOHii iipoHapa- 

^ Corjiarno iTrcviojU)BiniimM cobctcbiix yMCiihix, TiiKoii h^c npouciiT jioch- 
CTOCTH n:in nocKojii.Ko GojihiUTiii (18—20%) AJin t TcnHux paiioHOB HBjiacTCH 
BO MHorwx cjiy^anx MiniuMajihno AocTaTonrihiM ;i;ih BunojiHeimn jiocaMii 
MecTUbix BOAooxpanHo-aamnTHiJX ^yiiKUHii, 

6 Bonpocij JiccofiCAeHnfi b jic coboaCT aa 
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CTamiH JiecoB m c*bo;uitch k iioooxoahmocth cy;un’L o tom juju whom 
anaMeiiuJi jiocob ue tojiiuxO no TOMy, hto xapaixTopno ;uih hhx 
ceroAHH, no c bo3mo>khlim yncTOM n Toro,nTo mohciio o>KWAaTt ot 
HHX B fi-'iiuKaumeM u oT^ajicmiOM CyAyiuoM. HaiipiiMOf), iia oBpo- 
iieiicKOM C’encpo CCCP conpoMCiiiiaH MCCTiiaH aKouoMHKa w conpe- 
MenHOC cocTOHHiio ;i.j) 0 BocTO 0 B nG TpeGjTOT Bw^ejicHHH ocoGwx 
aaiipiTHhix ;iecoH. Mevuiiy tom b ojtjvihom. no Mopo HCKOToporo 
yMeHbmoniiH jigcuctoi th b tox hjih imi>ix paiionax, iioonxoAUMOcTb 
Bu;ic;icniiH Taioix ;ic(*()b uocoMneHHo bo3hiiivHC'T. lloaroMy ymc Tonopi. 
jicc()Bo;p,i BWtvKaawnaKJT cnpano;j;jJHni.io iiojKO.’ianuH o Taf^oM paaMenje 
HUH jiecoaai'oTOBOK ii .T]ocoB():u)OH()BiiTejii.jii>ix MopoiipiiaTuii b pauo- 
nax (iGBopa CAX 1 I\ KOTopoe ooccuoHiiBajio obi naiuryHinee Bi^riioji- 
iieiiiio 3T11MI1 :iO(*aMii no TOeibKo conpeMOnnux (j)ynjx’itHii xoanii- 
( iBOHiioro H KViUAiaTonoiTniocixoro anaMonnu, no u 6yj;yjn,on ])o.aH — 
riiApojiornnocixoii, npoTiTBoopoaiionnon u np. »)to ( joiaano y>K(‘ tc- 
nopb c BanoiooTbio uoaycjioBiioJo u iiponMyno'cTBOJinoro BoaoG- 
HOB.ienufl H y.iy4racnnH jicoob na ciuronax, b oa/naix, BOJxpyr 
BH;ie:iHCMi>ix co;ibCKox()3HircTBeniibix ii t. a. 

13 KaMecTBO .Apyroro iipnMepa mohviio npunooTji HeoGxoAUMoc tj, 
BpeMennoro ucK,rnoBOunH neKoropbix Hbiiic^ oTAajionubtx .loonbix 
MaccuBoB 113 cocTana .’bm/ub, oixCiiJiyaTjipyoMJjx iia bbibob, ec/iii 
B z^annoM paiioHO npoACToiiT ycMJieHHoe paaBJiTiie mocthou jjoco- 
noTpooJiHionioii npoMbiuuieniiocTw. 

Vhct iiepcTiOKTHBHoro aiiaHeiiiiH paajiiiHHbix jjccob b noicojopiiix 
cjjy*Ja>Tx MOH^OT aacTaBUTb UBMonuTi, b niix bcjo conpoMOiniyjo iio- 
CTanoBKy xo3HUCTBa. JloBTOMy npu aixonoMUHorixon luiaccinJmKa- 
Aiiw jiecoB Aanifwe uayneniiH coBpcMcnnoro siraHCHWH ;iocon no- 
o6xo;uimo nponepHTb BiiAaMW w coo6f)a>KenuflMW Ha GyAymeo. 

Mw HO Mf)>rxOM cnanaTb, hto b CCCP yAajioci. coaAaTb oixobumm- 
HocKyK) KJTaccu^)HnaAnio jiocob, bhojiho yAOBJiCTBopuTejiiujo ynn- 
TMBaiomyjo Bcc iicpoBnt*.7ennuo Bume TpoGoBannH, t. c. TpoGo- 
BamiH, OBHaaimbio ii co cBoncTnaMif jiocob, m c rcM)r[)a^)iicn mx, 
H c AJiUTOJibHbiM BpOMoncM wx npouapac/i aiiHH. Ifo o( Tb ociiona- 
Hue AVMaTi*, HTo Mbi na nyTH k coiJAannio Taj.'oii luiacc.ii- 
(|)Hb"annji. 

OcnoBoir jiijIiic jipnifHToii i{ CCCP 3Koii().vinM0( i{ou i{jia(*cu(})u- 
i^auun .lecon hbjihotch acvichwc boox jiocob cTj)aiibi na t|)h ipyiuiM. 
CxoMa H npwiiii,unM aroro AtuionwH iioApoGno ocBOin,e}ii>i b cobot- 



CKoii jiocHoii JinTe])aTyj)o m r tom mmc-ic, r ucckojirixO iiijoii cRH 3 Jt, 
B «TpyAax KucTiiTyTa jjeca All GCCP» (t, V, 1950; x. X, 1953), 
a TaK>Kc R «I{e])rint from the Empire Forestry }{eview» (vol, 33, 
1954, N2 1). 

K II 0 p R o ii r p y n n e oTBecciibi, iicaaBiiciiMo ox mocto- 
ijojiO'/iceiiiiH, TaKHO jieca, Koxopue HMeiox ueiiocpoAt TROiiiioo bo;i,o- 
oxpauHoo, iiojjeaaiunTHue, JioqRoaamiixiioo ii Apyriie ;jiiaBeniin; Jicra 
iia])K()RMe, cauaTopjio-KypopTiiMC, aanoBCViHue it ir]). 

1} o R T o p y K) r p y ii n y BKJifOHOHhi jioca iiobxii Bcoii cpo^- 
neii Majiojieciioii iionocw h rcox jrecocTcniiMX paiioHOR cTpaHLi,nMeiO“ 
uuio of)m,ee ROAOoxpaiino-aamiiTiioe 3Ha«ieHiie ii OAnoBpeMeiiiio cno- 
COOIIKO CJiymUTL irOJlUOaOHRUM HCTOHllMKOM llOJiyBeilHH J^pOReCHHW, 
no i^paiiucii Mepe jinn moctjiijIX iiy>K;i. 

T p e T 1. lo r p y n ii y rxc^ht Tioca Miiorojicciihix [)aiioiioR 
enpoiiohcK-oro (x*nepa, Ciioitpjw. h /|,ajiLHoro BocxoKa CXJCl*, ico- 
Topuc R ( ORpeMCHiihix yc.aoRiiHX 6ojii‘e Bcero ueuiibi cRonMii Apo- 
ReciiuMii 3aiiacaMii niiipoKoro iipoMMniwjojjnoro anaBeunH. 

Oaiio IJ3 rviainiux oTjjumiii b opramiaauiiii n ROAOJinn jiocHoro 
xoaHiicxBa r naBiiriiMocxia or iipiiiia;iJK‘/KiioCTii jtc'cob k Toii raii 
H iioii J pyniie aanviioMCno r AeiicTRyiomiix iipaRii. iax oxuyciva Jicca. 

B jjoeax xpexReii rpyiijiu oxiiycK u aKCu;iyaTauiifl aoca perjia- 
MeUTIipyiOTCfl .TlHBlb CaMbIMII ofmpiMH T|)C 60 BainiHMIl, CBfI3amiHMH 
c oxpanoh ii ocTOCTBenubiM B03o5R()BJieHncM jjccor. I^aaMop oinycKa 
iioca R ROJiGM no :iecaM axoii rpyuRM onpCACJiRiOT, ncxoAfl wa no- 
t|)cGiioctii napoAHoro xoaaHCXBa r AP<^'atK*Hne, a r i;a>KAoM AaiiHOM 
paiiojic Mjin oGjracxn — c ynexoM ycw^oBHii oOmero aKOHOMUMecicoi o 
paaBHTiTR, jiajiniiiiH ii coctohiiiui jiccob h yc;ioRiih ux ocBoeima. 

13 .xeeax BTo})oii I’pyuiiiJ oxiiycK jieca bo rccx cjiyBanx orpanii- 
qiiBaercxi paaMcpoM cpeAnero roAnqHoro iipupocxa. IlaKoiien, b 
jjocax TTcpBoii rpyniiu: oxjiycK ApeBocuHU iipoiiaROABTt fl no ocoGo 
>KecTKnM npaniijiaM ii aiinm n xoik MOpe, b Kai^oh oxo AUKTyexcn wjin 
onpaRAWBaeTCH iiHTepecaMM npaBiui inioro nocuponaBOACTBa h 
COX paiieHMH COOXBOTCTByiOlUMX MacCHBOB R ITpiiaHannOM A-iB mix 
cucnnajiRiioM BOAooxpaimoM, iioHBoaamHTnoM, Ca;ji.HeojiornqecKOM 
H iinoM .'Miancnmi. 

lIj)njjoAeiiHaH cxcMa caMa no ceGc oncicn npocxa. Bojice Toro^ 
c nepRoro narjiHAa oua Momex iioKaaaxbCfl ueAOCTaToqiioii ajib npa- 

RHJIRROii 4)OpM, pOKIIMOB lIOJlbaOBamUl JieCUMII 



H Mcp ifx D03o6noB;Feinifl u ni>ipaB^tBaiiiifi. B /^oiicTBHTOJibHOCTw 
me, K HacTOHiqoMy npcMOHii it CCCP :rvy cxcMy nacrujibKo xopoiuo 
vv^ajiocb ]Tpiiu;iii.tiTTb K* TpoooBainiHM iipaKTifKu JiCH'Horo xoami- 
CTUa, HTO OC Hec;iO/KHOCTI» MO/KOT HMOTb T()JIbb"() IIOJIGHCWTOJIbHOe 
3HaMeiiiie. 

npiiAannn eii na^jiOKaincro Tcoj)OTaqocKoro ii iipaKTinc- 
CKoro aiiaMCHiiH Ciuuio cAOJiaiio, u MacniocTii, cjicviyioiuec?. 

Ho-iicpBMx, B Ka*iocTBe> ojuioro iia ociioBaiinii npaKTiiBO-- 

cb’oro paaiieceHHH .^ocoB no rpynnaAi Biurra upiiufiTaH it 

CCGB coTKa ^o.^oiiiui ee ToppiiTopnii na 13 Kpvfinbix aicouo.MipiecKiix 
panoiioH. 3 t() 1103110.111.10 thu ir:iii iTiiaie orpa.niTb n oicojioMiiiocKoii 
KMacciT(})ii»xauiiii H B paiioHiipoBaiimi jiccob mhofiio ooihiio ocoooir- 
iiocTir coBpoMoiinoi o cocToaHim ii nopcneirriin pa;iBHTna okohomh- 
‘lecKiix paiioHOB CTparibi ii oiipo;to:fjK‘Mf»re min TpooojiamiH i; Jicc- 
iioMy xoaancTBy. Hanpnivfep, 11 paiioiiax Vpajia .UYOiioMitMOCKirc 
If iipiipoOTbie ocoGeniiocTH othx paiionoB (BbicoKiiii ypoBoni* 
npoMbini.ieHHoro paainiTUH, ocouan Ba/KiiocTi* cox[)aneinui bojio- 
oxpaiiifbix .lecon b cpojuioM tctchiiii KaMi.r 11 iip.) ooycjioiuijiii ue- 
oGxo.^miocTb oTiieceiiiin no BTopoii rpyimo oTHO(*nTo.:ibiio Go.ibiucii 
nacTii .'locoB, mom, cija/KeM, b paiionax Banaanoif CuGnpii. 

VnoT pa.biiiMirii OKOiioMimocKiix paiionoB n])Ko cKaabnmoTcn 
npn ycTpoiiCTBe jiocob, KOTopoo b CCCF y>Ko iiccixO.ibKO .aoT Be^OTca 
c ;xH(J)({)epeimnau.ifeii no rpynnaM Jiecon. Ka>KMoi'i iia rpynii 

ycTaiiOBJieiT cnoii iiopnnoK, cboh chctomb TpoGoBannii k .lecoycxpon- 
TcvibiTijM paGoTaM. Ho ycTpoiicTBo o;^^oii n xoii jko rpyniiM Jiecon 
iipoiJo;ofXCH B paajiHMiibix okoiiomiiiockiix paiionax ho oAitnaKOBO. 
IfaiipiiAfep, B Jiocax xpcxboii rpyiinij eBpoiieiicKoro Cenepa 
oHO ocym;erTB.iHexcH c GoJibiuon xinaxe/ibHOcxbio, no oojiee bmco- 
bOMy paapiiAy xoqiiocxii, bom, CKa>KeM, n xoii me rpynno jiocob 
B ocTOBiioif CnGiipn. 

BTopMM Ba>KHbiM iipiiaiiaKOM paciiiHpeiiHfl npaKXRBecKoro ana- 
qeuHH paccMaxpiiBaoMoii K;iaccii(|)MKanHii jrecon hbjihcxch npH- 
MeHOHiie 00 B xeciiOM coMoxaiiHH c iiinpoxHHM AeJieHHCM Bceif Jieco- 
noKpHToii njromaa;H na inocxb ;iecopacxiixo.nbnijx son: xyiiAponyio, 
jiecnyio c BUAejicnnoM xaenmofl noAaoiibi n no;^3onbI CMomaHHLix 
jiecoB, Jiecocxennyio, cxeniiyio, nojiyiiycxbmnyio n Bony iiycxtinb. 

OcoGo BbiAC.'rnK)xcn bo bccx cjiynanx ropiiue Jioca it cooxbox- 
CXBVIOmHC :xeCOpaCXHXOJIbHHO yCJIOBHH. 
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yner bthx 3011 KawAOH h 3 rpyiin jiccob nojiynuji ocoGghho 
na^JIH;^Hoe BwpaM^oiiiie n npaanjiax pySoK rjiaBiioro nojibaoBaiiiiH 
npH ycTaiiOBjieiiwH AonycTHMwx Han6ojibinHx pasMepoB jiococok, 

CpOKOB npilMHKailHfl MX II T. n. 

llaiipHMep, iipii pyfjicax rjiaBHoro iiojibaoBaiiHH b jiecax BTopoii 
rpyiiuu B CTeiiHOH m jiecocTcnnoM aonax iipuMeiiHioxcH Meiib- 
mwo 110 mHpmio ii iijioma;i.M jiococeKM h 6 ojiee AJiMTejibiiue cj)okh 
npBMWKaiiHH Hx, MGM B 3 oiiax CMemauHtix jiecon u Tae>KjK)ii. 

B Jiecax TpcTbeii rpyinibi no 3 tiim BonpocaM peicoMeiiAyiOTCH 
iipaBiiJia, cyu^ecTBeiiiio iniLie, hcm bo BTopoii, no TaK>KO 
peni^iipoBauiibie no jiecopac JMTojibHLiM 30iiaM. 

B aaBncHMocTii or rpyniibi JiecoB h hx aonajibnoro iiojjo>KenMf! 
cTpojiTCH Miiorne McpoiipiinTiiH no aamiixe jioca ot BpeAHbix iia- 
cei^oMbix 11 no npoTiiBorioHcapnoii oxpane. OcoGeiino tociio yna- 
:iMBaMiTCfl c cyjuecTByionneji DK'onoMiinecKoii icjiacciKjniKaAHCH 
jiecoB H MX aoiianbiibjM no.io>KenneM jjecoBoauGnoBHTOJibHLio pa- 
6oTbr. B juicax TpCTben rpyiiiibi ociiobom BocnpOManoACTBa ocTaoT- 
CH noK-a oin,e ocTCCTBeniioe B03o6noB;ioiiHe c iienpepLinno pacimi- 
pniomtiivincH MopaMii coAoiioTBHJi oMy. B Jiccax H«e BTopoir m nepnoii 
rpyiiji rociiOACTByjoJuee nojro>KeiJiie ymo AaBiio aaiiHJio wcKyc- 
(•TBennoo bo3o6iiobjioiiiio. llpii otom cocxaB nacaH^AeniiH 11 arpo- 
TOxiiMKa co3AaHHn Hx AntM^epciiunpyioTCH no tojibko no jiecopa- 
CTHTOJibHUM aonaM, no 11 no Gojieo apoGhmm icjiaccinjinicauHnM 
nonBOHHo-KJiHMaTnnccix'iix yc.ioiniif. li btom cbh3h cjicAyoT aaMO- 
TMTb, HTO BOOOlUe B ITpaKTIlKG pyixOBOACTIta JICCHblM xoaniicTBOM 
aiconoMiiqecjxafl lajacciuJinnaAnn jiecoB no naananubiM npnanaKaM n 
6ojibinnHCTBe cJiynaeB npiiMeiiHOTca, 6yAynn AonojiiicHHoii h paaBH- 
Toii TMiiojiorHnecKoii KJiaccM(|niKaAiioii ii xapaKTepncTiiivon jiecoB. 

/^H(|)(f)cpoimHau;nfl nponaBOACTBennhix Mepoiipnnrn ii no jiecaM 
paaniiniioro xoaniicTBOniioro ananenuH ccxecTBenHo H.ienox 3a 
co 6 oii cooxBGxcxByiomyio Aii(|)^epenn;naniiio no rpynnaM jiccob 
n nGKOxopue oxjinqnn xaivH^e h b nocxpoennn jiecnbix opranoB, 

B CBfl3H C MGM B (XCP IIMGIOXCH JieCX03M C nJIOlHaAblO 11 B HGCKOJIb- 
Ko xbicfln ra Jieca (no nopBoii rpynne), n b necKOJibKo Majuiiio- 
noB ra (no xpexboii rpynne), 

OATiano A-nrn pa3pa6oxKH pn^a ^yiiKmiii jigciiux opranoB, 
npiiGMOn xoaniicxBGHHoro pyKOBOAcxBa m, b ocoSghhocxh, pe- 

mcHHH BonpocoB MGxaHHaaAHM jiecoxoaHMCXBGHHoro npoHSBOflcxBa 
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cymecTByiomaH aivOnoMHHecKafl KJiaccH({)MKanMfl jiecoB, c 

yKaaaHHLiMii iipiT3HaKaMH oo ACTajiHaamin, OK'a3T.[naeTca hoao- 

CTaTOHHOH. B Cim3U C 3T1IM, COllGTCKITMU Jl0CO3KOII()MIICTaMH, 
li ;|()iio;iHCHno K iipiriiHToii jx:iaccu(j)iiKaniiH .Tiocoinio TpOM I'pymiaM, 
Heo;iHoii*paTii(> npcA.'iaraj^rHci* ii lIpe;^JIa^aIOTcy^ paajiiiMHoro 
KJiacrjT({Hiixanii()Hiiwc? rpy irjiHpoBini Jiocubix xoanricTB. Tai;, 

r. 11. A1 i)toiui;ioii b Knnro (vioriioc xoamicTBo Bo.iooxpamioii :ionij» 
(1941)) nhmBTiiiyri cxomv K;iacciic()iiKanini jiociibix xoafiiicTii no;j;o- 
oxpairiioii aoiibi no BOJiiiniinaM ;i(MU*>Kii(>ro AOX();^a c 1 ra .loroiio- 
KpuToii jfJioLna^u. TaKan cxcMa noKaaajja, 'no .vra coB<‘n*ia>i’() 
.locnoro \o;uiii( TBa j.pinopitii ;^oxo;^HOcT^^ OTJUMbHiiix xoaBiicrfUMi- 
iibix oupaaonaiimi, t. o. K[)nTC‘pBii BuroAnDCTii n yanoM, iioiior.pGa- 
< TBCiiHOM cMbic.:ic cjioua, Bonco no iioTopfl.ri cnooro npaixTriMocicoro 
H ToopoTiiaecixoro anaMoiiinj. liu.aii TaK>Ko iipoATOHceTiiiH b;iac‘c’ii({)H~ 
Uii])OBaTb Jieciiixio xoafiiii TBa ho ho.ihmhho aaxpaTbi 'rpyaa ira 1 ra 
.leco noK p biT( )ii n;iouj,a a ii. 

^la.Tibiioiimiio iii‘0.'io,^oaaniiH b axoir i)r);iarrii iioixaaa.ni, o;uiaixO, 
Hxo KnaccJKluiixanHH ;ic(‘jii.ix x(»3nii<*XB no luvinHime ;i;oxo;uiot*xii 
Ti.ni xpy:ior3bix aaxpax ua 1 l a rroronofxpbrxo/i ii.xoina;in ho mo7kox 
(• nyH{iixb Aocxaxoqiio Ha;;o>Kiii>i.M ocnoHaHm‘M a. in ;ui(jK|)opoiiiuiaiuiH 
xoaHiioxHeHHbix Mopoiipnaxini. B rnnaii c dtiim 5bi.ia jipo;t.xo>Kciia 
oo.’ioo crro/Kuan cxoMa ix\'iac( H(|)Jiixauiin .lonibix xoaniicrH, hoc xpooji' 
fian c yncTOM umoioiuhxoi h Hecxoaax ociioBiibix ({k)ii;v)h (liAaiinii, 
cxpocuHH, xexiiHMOCTxHx (;po;BXR iipoHaan^xcxBa ii np.), cxohohh 
oxBaneHHOCTH .locHoli JooLua;ui Mopavin aKrnaiioro Boa/UMicxnim, 
aaxpax HHinoro xpyj^a, coaoiiHocxn n x. ;i, llpii raix'oii ix.3a( (*H(j)Hix*a- 
HiMi nbiAo.;jflrox( H o—() pa-ipf^oB xoaniicxB paajinquoro ypoBiia 
pa3BTixocxiT. rjxH pa3pa,ibr, xoxh ohh h iiaxo^^axcH b xochoh cbh3m 
c TOM, lx ix-aixoi'i rpvHiie oxiieceHbi ;ieca, c rpyiiiiaMn no coBJiaa;aiox. 

O OOJFblHOii }KJI3HOHllOCXM 3XOrO JIOBOFO JlOJ^XO'Pl CBHACXCJIbCX- 

Bvex TO, nxo Ho;i;aBHo hmghho c yxcTOM bxhx paapaAOB Gbijro iipo,^~ 
-^0/KGIJ0 onpGji:e:inTb o^Gpc^nocTb A^JibiiGHiBGro ocriamciiHfl Jiec- 

X03()B COBpGMCHlI blMH XGXHHnCCKlIMH CpCACTBaMH. 

OlxOflOMHMGCKaa KJiaccnc|)HKanUfl JIGCOB H JIGCHbIX XOBHMCXB 
ocorJonHo Ba>Kiia npn pgihghmm conpGMenHbix BoiipocoB cncj!,Ma- 
JIH3aniHH JIOCHOrO X03«MCTBa. 

Bonpocbi cncECHajiiiaaHHii JiccHoro xoaaHCTBa, nponno npH- 

BflSailHOrO K OnpGAGJIGHHOii TCppJCfTOpMM M, CJTOJXOBaXOJIbHO, K 
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onpo;xejicjiHOMy r#KouoMw»ie(*KOMy paiiojiy, ecTCCTDeiino, iie MoryT 
pcmaThOi IK) ana;i()j’MH c npOMLiaijicHiiocTLio. 3 accl iie mo>kot 
f)HTi> nojiHoii aiiajioriiM w co ciionnajiri3amTeH u cejibcKOM xosafi- 
cTBO, h6o jioc, b oTjiiniio OT riojiH, aaceBKiioro, iiajrpMMep, 3 opHO- 
BMMH Ky.rri>Ty|)aviir, ii(*or;j,a fiyaoT ocTaitaThCH b KaKoii-TO Mope 
«yjiifBopca.ri»iif,iM Mara:mHo\f»,— TaKOBa V/k npnpoAa jieca. IJo 
no ooiuiiM ]r|)miiuiiiaM ( iioiuiajiiTaannH jictaioro xo.ijiiicxBa, hoch- 
mafi IK) upeiiMviiKM Tiiy iK>parK)iiBhrii xapaKTop, iiocf)MHCiiiio ojih- 
Bce K* (*o.ri>ciK)\«):unicTBt*inK)ii, mom k iipoMBmijiemioii. Civiij(*.a 
If auaMCMino oa c ocTorjT n ooociieuoHnn b Ka>KaoM ;;aiinoM paiioiie, 
B ;i;a!iiK)ii moc/hkx rn ji ui ;i,a*/K(3 b ji,aiiTK)M .rhiiom Macciiue TUKoro 
HanpaB;i(MinH .lociioro xoaniicTBa, uoTopoM b xo;i.e iiouojib- 

aoBaiiHB JI Bn( iip()riauo;K‘TBa .iocob Ka/Kvpjjo ;xaiinoro iiaaiia'ieHiifl 
y7iaHa.K)Cb uui iiau. loi^aTi. iiaii5(K'ij.iuini iiapo.^TioxoaaiicTBeiiHhiii 
:)({)(jjCKT. JJ .Kjcax npoMbiiujjoiiiioro ii ouiikm'o xoafuicTBoiTHoio ana- 
acHiiH BTo uy;j.OT oaiiaMaxi. iiconxojUKviocTb bo3o6ik)bjjxmiwh jiocob 
xoaniicxBCMiiK) iianu().:ice ucniiTbiMiT h obicTjjopacxyjunMif n ;j,aiTiibix 
ycJioBiifix ]K)]H);ia.vni, iieofixojinMOcxb Bfie;q)eiuin xaicHX iiopo^ b 
flOpH^Ke pOKOIK Tp\ K'Hini .J|(3COB H X. B XaKlIX .aOcax B()3MO>KHO 
BbiB;o.;i(?mio oi-oobix xoaHiic/ni, [laccqnxainibix iia BbipaimiBanno 6a- 
.aaiTCHoii, Kpciie/Kiioii ;ipeBetniibi, xiiMiiqocKoro cbipba ii x. n. 

B BOAooxpaHMiiTx II aaiaiiTifbix .aocax, n iiopaAKo ynpaBJieiiMa 
rHApoJiornaocKiiMii ('i{oiKTBaMii .aecoB iipMMt^iiiixojibm) k mocthum 
ifpupoaiK)-r(H)rpa(|)ifMorKnM vi-iobkhm, raiwKe Bo:moB;iia xa iijiu 
iiiiaH ciioiuiajriiaaaiiH, xoxa ii d moitoo n})bo BbipaHcoiiiioii (J)opMO. 

Bo, jiocixojibicy jiiooaH cnomfa.iiiaaiuia .Tieciroro xoajiiicxBa 
ii]>ab’riiB(‘cixii B03M0>Kna HO jiiiaHo, Kaix iia oaao cpaBHnxojibHO 
BbicoKoro ypoBiifi jja.jBiixorxii, TK)cro.TibKy k peiiiOHWH) axiix Bonpo- 
<‘OB Mbi B no.ibmiiJKXBO (-.lyuacB xo;ibKo ein;e jipiicxyriaeM. 

B Ka/K;o)]i iia rpyiiu ;iocob it naiipaB romtii JiccHoro xoaaiicTBa 
bo:jmo>kiio, paavMOOXcn, iif)itMOiiOHife cxom oojioo ;^p()6noii bkoho- 
MiiHOcivoii Kjia(‘( ii(|)iiKaKtiif ii paiioHifpoBamio JieroB no xom hjih 
H iibiM ciienJiajibiiLiM iipiiBHaKaM. Mo>kho jjasBaxb, iianpiuviep, mii- 
poKO npuMeiiflCMOC b Jiccax xpexbcii rpyiiiibi xbk naaMBaoMoe «3 Kc- 
iTJiyaxanTiOHHOO paiioHiipoBaiiiio jiccoh», Hojibsyacb KoxopuM npn 
pa3pa6oTKo roiiopajibiibix cxom ocboghhh .jiocob cxpeMHTOH npeff- 
ycMOTpoTi, iiaii6ojTOO di^ohommmockh Bbiroanbiii iiopa^oK h nocjie- 
floBaxojibHOcxb iicno.’ib3onaiiii>i jiccob jiecoiipoMHmjieHiiMMii iipcA- 
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npwflTnflMH. nejicii nJiaHOMepnoro paaMeii^oiiMH jiecoaaroTO- 

BOK R npeAOJiax Toro hjih imoro Kpynnoro aKOHOMnnecKOi^o paiioHa 
npeAJTomeHa cxeMa Aejieiiiifl o6jiacTeii na jiecoH36HTOHHHe h jieco- 
noTpe6;iHTomHG. IIpH paapaCoTKe wHCchux tbkc 6LiJia cocTaBJieHa 
H npnHHTa ocoSaa cxeMa nopaiioHHoii KjiaccH^nKai^HH jiecoB na 
boclmh Tan nasHBacMHX ((jrecoTaKCOBwx 3 oh». noAo6nwx ciienMajjb- 
HHX KJiaCCH$HKaAHM MTIOro, H pacCMOTpeHHe HX lie BXOAHT B 
AaHHOM cjiynae b naray aaAany. 

B 3aKJiK)HeHiie neo6xoAHMO oTMeTirn, cjieAyiomee. 

Bonpocu OKOHOMifqecKoii KJiaccH({)HKan;HM jiccob xoth m pe- 
iTiaioTCfl n KawAoii cTpane b cooTneTCTBim c iipiiaiiaiiHLiMii npeA- 
CTaBJieHHHMH B o6.TiaCTH 3KOHOMHMeCKOii TeOpHH II C yqeTOM IipH- 
l>OAuo-reorpa(|)HBocKHx oco6eBHOcTeii, no b oGiaiix cxoMax hx 
IIOCTpOCHHH H B HX lIpHKJiaAHOM aBaMCllHH MOWHO IiaMTH IieMajIO 
oomero B caMHX paajiiinHHx cTpaiiax. B nacTiiocTH, iianpHMep, 

IipiniHTHC B CCtll^ CXOMM H npilIlAHIIbl ICJiacCH^^IIKamiH JICCOB 

ir jiecHOio xoafliicTBa iiojiyHium aaMCxnoc oTpajKOiiiie n npaKTiiKe 
ynpaBAemifl jiecaMn Bojirapiiii ii PyMuiutii. Eme r)ojjee uoKuaa- 
TCJiLiio, BTO HAOK) Tpox pasiroBHAHOCTefi jiocHoro xoafliicTBa (jieco- 
HcnojThayioincro, j^enpoAVKTMBHoi’o Ji Jiecooxpaimoi o), bo mbofom 
cxoAHMx c xpcMH rpyiiiiaMH JiecoB ii CG(!11\ mo>kho Baiixii n jiii- 
xepaxype paaiiwx cxpair^ xoxii, necoMueHiio^ Muoriie H3 bhx 3a- 
poH^AajiHCb Biie BCHKoii (*bh3M c iipHHHxoiT y nac K.TiaccH(J)HKauMeM. 

3x0 o6cTOBxejibcxBo cBHAoxejibcxByex o xom, bxo b nac,xoHm;ee 
BpcMH, npn HajimiHii Mwonix npyiinux upoGjioM jicchofo xoanii- 
cxBa, HHxepecyioiimx paajm'iiiLic cxpam.!, hhckojibko ne hckjik)- 
HCIia B03M0>KU0CTb C03AairilH IIOIxOTOpoii eAWlloif CMCXOMbl oboho- 
MOTOCKOII KJiaCCH(|)WKauiIH JICCOB. TaKail KJja(‘CIl(J)HKaAHfl, AO- 
nojTiiOHiiaH cexKoif 3oiTa.rii,noii iijih, BopHee, iioncHoii xapan- 
xepHcxHKii jiecoB, AaJia Gbi obchb mhoxo ucHHoro ii a«^ih MHpoBoii 
CTaXHCXIIKII JieCOB, H OCOGoIIHO A►^H MHpOBOif JIGCOXOaHMCXnOHIIoif 
CXaXHCXHKIl B CBH3II C 3aAa4aMM JJOBHIIieHHfl 9(J»(J)CKXMBHOCXM pa3- 
jiHqHoro poAa Me/KAynapoAHux iieperoBopoB no iijioGjjeMaM Jicca. 
EAiinan hjjh cor/iaronamian MCJKAy cxpanaMH KJiaccH^HKaAHfl 
JICCOB oiaiaajia Gi.i oiAyxnxojii.Hyio ycjiyry b paGoxe GyAyiuwx 
MHpoBwx KonrpoccoH jieconoAOB. 


Murmumytn jieca 
AKadcMiiu JlaifK CCCP 
MocKoa 



PRINCIPLES 

OF ECONOMIC CLASSIFICATION OF FORESTS 
AND SPECIALIZATION OF FOREST MANAGEMENT 
IN THE USSR 

Attempts to classify forests for their economic importance as 
well as typological characteristics, and examples of such classifi- 
caJ.ions, are not new. This range of questions long ago attracted 
the attention of forestry experts and economists both in the USSR 
and in most other countries with developed forest managements. 
But tlie practical significance of economic classification of forests 
and tie possibilities of its extensive application in forest manage¬ 
ment are, probably, still not appreciated in full measure. This 
is, mos» likely, due to the specific nature and complexity of 
the prollom. 

For agencies engaged in forest management, economic classi¬ 
fication of forests should servo as one of the means and methods 
for the projfer econoinic evaluation of woodlands. 

The essence of economic evaluation of forests, under all con¬ 
ditions, consiits first and foremost in the ascertainment of the 
benefits whichcaii and should be obtained from the exploitation 
and regeneration of forests. 

But what benefits are in question? 

In ca.se of })rvately owned forests the benefits consist first 
and foremost in jrofits; in state-owned woodlands, serving the 
interests of an entro nation, of utmost importance,besides the 
narrow, to a certain extent, temporary requirement of profitabi¬ 
lity, arc the benefits in the broad sense, benefits for the nation 
as a whole, the benefitu from the standpoint of long-range manage¬ 
ment. In the first case,it is often customary to base the economic 



classification of forests simply on the money profit; in state forest 
management, however, besides a value estimate, it is necessary to 
employ a wdiole system of economic indices for the classification 
of forests. 

This is duo, firstly, to the fact that forests are important in 
a great many ways in the life of human society today. It would 
Ik‘ most natural and rational to secure such a general system of 
forest management, under wdiich each section of woodland would 
be put to many or even all possible uses in the economy and in 
other fields. Practically, however, sucli a possibility is always 
limited either by the conditions of forest management or by the 
insufficiency of our knowledge about the very nature of the forest 
and its prof)erties. We usually are confronted with the necessity 
of organizing manageinent in such a way as t«> exploit more or 
loss fully, in each given case, only the main or several of the mo :‘0 
important uses to wdilch the forest can ho put. In tliis conncctim, 
the first task in the economic classification of forests, all odicr 
conditions being equal, is the need to define for each woodland 
tract its main, the most effective use, from the broad public 
standpoint. 

Secondly, the need for the economic evaluation of forests 
from the standpoint of the broad and long-range interef'ts of the 
state and the nation is due to the fact that the lerrito'ial distri¬ 
bution of forests in most cases (wit hi n the hounds t)f a (ountry and 
districts) is extremely uneven ami diversified. To iliis moreover, 
should be added the great diversity of the composition, age and 
state of the stands, as well as the natural (dimrtic conditions 
of their growth, etc. This is so essential that the miiii significance 
and purpose of forests in each district and locally, are in prac¬ 
tice determined, all other conditions being cqial, not so much 
by the definitely expre.sscd properties of the foest (for example, 
high quality of the timber, or obvious iinportiiico for water con¬ 
servation) as by the proportion of forests in the district and lo¬ 
cality, under the existing econoraic and iialiral-climatic condi¬ 
tions and the state of tlie forests. As an example, we may cite 
the following approximate con.siderations, it is held that shelter 
belts in steppe and forest-steppe district^ of the USSR, if they 
arc more or less evenly distributed an* cover 5-6 per cent of 


90 



Ihc firca, can proLect the crops and fields from droup^ht» 

scorching winds, erosion, etc. But forests of su(*h proportions 
cannot bo of any real importance as a source of timber. The same 
may be said if a corresponding ])ropf)rtiori of woodland is provi¬ 
ded by relatively evenly distribntt‘d wooded patcJjes and otber 
natural forests. 

Forests covering 8 10 per cent of the total land area can pro- 
tecl the crops and fields and, under proper management, supply 
wood to nearby settbunents for minor uses; forests with a l2-i5 
piM’ c('nt ratio to the total land area can cover the requirements 
of their district in wood for minor uses and partly in construction 
tinil)er -; a forest ratio of 20-25 per cent allow^s also for a local 
woodw^oi'king industry. But only if the ratio exceeds 30-35 
per cent it is ])ossihle to shij) timber or its products to other dis¬ 
tricts, and then only if forest management is highly developed. 

All these figures, however, are relative and may be applied 
oiill’ after special verification. Nevertlieless, the task in economic 
classificatioji of forests is to evaluate properly their main signi¬ 
ficance and the main trend of their management, wdth duo ac¬ 
count being taken of the ratio of wwxlland in the given district, or 
locality, (lie i*\isting economic and climatic conditions. 

It is ini|)ortant to note here that the ratio of forest to the 
total land ar(*a in a district .should be evaluated wdth due account 
not only to local economic and natural fact ors but also to the role 
and importance of the district, region or territory in the economy 
of the entire country. Into consideration should be taken the re¬ 
lations between districts and between different branches in forest 
management and timber consumption, the conditions of timber 
1 ransportation, etc. 

The third factor in evaliiat ing forests for 1 heir economic classi¬ 
fication is associated with the long time required for tlio growdh 
of forests. Hence, the need to judge the importance of forests not 
only from their present state but also from the st andpoint of what 
may be expected of them in the near and distant future. For 
example, in the north-European part of the USSR the present 

^ According to stiulicsol Soviet scientists,a similar or somewhat higher 
ratio] (18-20 i>er rent) is in many cases ihv minimum required in steppe 
areas for local water conservation by forests. 


91 



local economy and the state of the stands do not require the set¬ 
ting aside of special protective forests. 

But the need for setting aside such tracts will arise in the fu¬ 
ture as the ratio of forests will decline in certain districts. There¬ 
fore, already today forestry experts arc rightly demanding that 
timber felling and regeneration work be so'distributed in the north¬ 
ern part of the USSR as to make certain that the woodlands 
best serve the economy and act as a climatological factor at pre¬ 
sent, and also perform hydrological anti-erosion and other ser¬ 
vices in the future. This confirms the importance of absolute re¬ 
forestation and improvement of forests on hillsides, gulleys,, 
around land assigned for cultivation, etc. 

Another example is the need for the (omporary exclusion of 
certain, now distant, tracts from among forests of industrial 
felling, even though local industry is to be intensively devel¬ 
oped in the corresponding district. 

Account of the long-range importance of different forests may, 
in some cases, bring about a change in the entire organization of 
their present management. Therefore, in the economic classifi¬ 
cation of forests, data on the present significance of the forests 
must, without fail, be supplemented by future prospects. 

We cannot claim that scientists in the USSR have succeeded 
in developing an economic classification of forests fully satisfac¬ 
tory from the standpoint of all the above-enumerated require¬ 
ments, that is, requirements associated with the properties of 
forests, their geographic distribution and the long time of their 
growth. But there is ground for assuming tliat we are on the way 
to developing such a classification. 

The economic classification of forests, now used in the USSR, 
is ba.sed on a division of all woodlands into three groups. The 
scheme and principles of this division are described in detail in 
Soviet forestry literature, including the “Annals of The Insti¬ 
tute of Forests of the Academy of Sciences of the USSR” (vol. 5, 
1950; vol. 10, 1953) and in the “Reprint from the Empire For¬ 
estry Review” (vol. 33, 1954, No. 1). 

The first group comprises, irrespective of location, 
such forests which arc of direct water-conservation, field and soil 
protection significance; parks, resort forests, reservations, etc. 
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The second g r o u p includes tlie forests of almost the 
entire central, little-wooded zone and all the forest-steppe dis¬ 
tricts of tiie country which arc of a general water-cojiservation 
significa?ico and at the same time can serve as a good soiir(*c of 
timber, at least for local needs. 

The third group includes forests of the woodland dis¬ 
tricts of the European North, Siberia and the Far East of the 
USSK which in the present conditions are most of all valuable 
for their timber resources of wide jndustrial use. 

One of the main distinctive features in the organization 
of forest management depending on these groups consists in the 
regulations for the assignment of forests for exploitation. 

In woodlands of the tliird group the assignment of forests for 
exploitation is regulal-ed only by the most general requirements, 
•connected with the protection and natural regeneration of the for¬ 
ests. The size of the wood-cutting areas in this group as a whole 
is determined by the timber requirements of the national economy 
and in each district or region account is taken of the general eco¬ 
nomic development, the availability and state of the forests and 
the conditions of their development. 

In forests of the second group the assignment of tracts for 
felling is in all cases limited to the average annual increment. 
Lastly, in forests of the first group felling is allowed only in accord¬ 
ance with rigid rules and only to the extent that this is dictated or 
justified by the requirements of pru[)er reproduction and preser¬ 
vation of the resy^eciive tracts, with due recognition of their spe¬ 
cial water-conservation, soil protection, balneological or other 
services. 

The scheme cited here is quite simple in itself. At first glance 
it might even seem inadequate for the proper differentiated forms 
of forest exploitation, regeneration and growth. Actually, however, 
this scheme has by now been brought up so close to the require¬ 
ments of forest management in the USSR that its simplicity can 
■only add to its value. 

The following has been done to lend this scheme the necessary 
theoretical- and practical significance: 

First. A division of the entire territory of the country into 
13 big economic districts has been adopted in the USSR and this 
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system has been taken as one of the bases for the distribution of 
forests by groups. This has made it possible to reflect, to one ex¬ 
tent or another, in the economic classification 'and distribution 
of forests l)y districts many of the general features of tlu» country's 
economic districts, their present state, prosj>ects of development, 
the demands they make on forest management. For example, in 
the case of the Ural districts, their economic and natural distinc¬ 
tive features (high level of industrial develojunent, I he special 
importance of waler-conserving forests in the middle reaches of 
the Kama River) have made it necessary to class among the sec¬ 
ond group a relatively greater proportion of the forests than, 
say, in West Siberia. 

Account of the differences in the economic districis is striking¬ 
ly manifested in the case of forest majiagemeni, which in the 
USSR has been conducted lor several years wilh differentation 
by forest grou})s. Each grou{» has its own procedures, its 4)wn sys¬ 
tem of requirements as regards forest management. Rut manage¬ 
ment work is ciiuducted differently in the same group of forests 
in different districts. For example, in forests of the third group in 
the European North it is carried out with greater thoroughness and 
according to more exacting standards as, say, in the same group of 
forests in Eastern Siberia. 

Another important indication of the growing practical impor¬ 
tance of forest classification is its application, in close coordina¬ 
tion with the division of the entire woodland area into six vege¬ 
tation zones: tundra, forest (with the taiga subdivision find mixed- 
forest subdivision), forest-steppe, steppe, semi-desert and desert 
zones. 

Mountain forests and the corresponding vegetation condi¬ 
tions are indicated separately in all cases. 

Regulations governing main timber felling show with especial 
clarity how due account of each of these zones is taken for each 
forest group. These regulations establish the biggest allowable 
size of wood-cutting areas, fix the time wdicn felling may bo 
started in adjacent areas, etc. 

For example, in the case of industrial felling in forests 
of the second group in steppe and forest-steppe zijnes smaller widths 
and sizes of the wood-cutting areas and longer intervals in felling 
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on adjacent areas are set than in the mixcd-forest and the taiga 
zones. 

The felling regulations for forests of the third group are es¬ 
sentially different from those in the second group, but they are 
also differentiated by vegetation zones. 

Many measures for the protection of forests from pests and 
fires are djawn up, depending on the groups of forests and their 
zonal location. Forest rogeneration work is especially closely co¬ 
ordinated with the adopted economic classification of forests 
and their zonal bx ation. In forests of the third group natural re¬ 
generation remains the basis of rej)rodu(*tion, and measures facil¬ 
itating such natural regeneration are employed on an increasing 
scale. 

In forests of the first and second groups, on the other hand, 
artificial reforestation became doniiiiant long ago. The composi¬ 
tion of the planted trees and the methods of cultivation are dif¬ 
ferentiated not only for the vegetation zones, but even in greater de¬ 
tail according to the soil and climatic, conditions.lt should bo noted 
here that in the work of forest management in general the economic 
classification of forests, according to the above-mentioned indi¬ 
ces, is in most cases supplemented by an elaborated typological 
classification and description of forests. 

Differentiation in management work in forests of varying 
economic importance nalurally entails a corresponding differen¬ 
tiation by groups of fores!s and certain distinctions in the organi¬ 
zation of forestry agencies. In this connection there are in the 
USSli forestries with an area several thousand hectares of wood¬ 
lands (first group) and with several million hectares (in the third 
group). 

Hut the existing economic classification of forests, even with 
the indicated more detailed subdivisions, is insufficient for plan¬ 
ning some of the functions of forestry agencies, for elaborating 
the methods of economic guidance and especially for solving 
problems of mechanizing work involved in forest management. 
In this connection Soviet forest economists have repeatedly pro¬ 
posed that, in addition to the division of forests by three groups, 
special classifications of forest managements be introduced. Thus, 
G. P. Motovilov in his book “Forest Management in the Water 
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Conservation Zone ’ (1949) put forth a scheme for the classifica¬ 
tion of forestries in the water-conservation zone according to the 
money profit they yield per hectare of wooded area. Such a scheme 
shows that for Soviet forest management the criterion of pro¬ 
fitability of some economic units, i. e., the criterion of benefit 
in the narrow, direct sense of the word, has by no means lost its 
practical and theoretical significance. There were also proposals 
to classify forestries by the amount of labour expended per hec¬ 
tare of wooded area. 

Further studios in this field, however, showed that the classi¬ 
fication of forestries for the profits they yield or the lal)our ex¬ 
pended per hectare of wooded area cannot serve as a sufficiently 
reliable basis for the employment of different economic meas¬ 
ures. In this connection a more complex scheme for the classifi¬ 
cation of forestries was proposed, it takes into account the basic 
funds (buildings, installations, machinery, etc.) of the forestries, 
the degree of application of active measures in the wooded 
area, the expenditure of labour, soa.sonal factors, etc. Under 
such a classification, there are f)-(i categories of forestries 
with a different level of development. These categories, although 
they are cio.sely related to the forest groups, do not coincide with 
them. 

That this new approach is of great practical importance is 
shown by the fact that recently it was decided to use these cate¬ 
gories for determining the order of priority in providing forestries 
with the latest eqjiiprnent. 

Economic classification of forests and forestrie.s is especially 
important iji deciding problems of forest specialization. 

Problems of specialization of forests, wiiicdi are attached to 
a definite territory and, consequently, to a definite economic dis¬ 
trict, naturally, cannot he .solved by analogy with industry. 
Nor can there be a full analogy with specialization in agri¬ 
culture because a forest, as distinct from a field planted, for exam¬ 
ple, to grain, will always remain a “department store” to some 
extent — such is the nature of a forest. But for its general prin¬ 
ciples, forest specialization which is ])redominaritly applied on a 
district scale, is undoubtedly closer to agricultural than to indus¬ 
trial specialization. The meaning and purpose of such speciali¬ 
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zation is to assure in each given district, given locality or even 
in a given forest tract such a trend of management, under which 
the utmost effect for the national economy would be obtained in 
the course of the ex[)loitation and regeneration of the woodlands. 
In the case of forests of industrial and general economic signi¬ 
ficance this would involve the need of reforestation with the eco¬ 
nomically most valuable and rapidly growing trees in the given 
conditions, the need of i nl reducing such species by \vay of reconst 
ruction of the forests, etc. In such forests it is j;)ossil)le to set aside 
special tracts designed to grow pulpwood, timber for props, 
wood to be used as raw material in the chemical industry, etc. 

A certain specialization, although in a less strikingly expres¬ 
sed form, is also possible in the case of water-conserving and 
field-and crop-protecting forests, by way of guiding their hydro- 
logical properties as adapted to the local natural-geographical 
conditions. 

But since any forest specializalioii is possible only on the ba¬ 
sis of a relatively high degree of development, wo in most cases 
are only boginniiig to solve these problems. 

In each forest group and trend of forest management it is 
naturally possible to apply schemes of a more detailed economic 
eJassification and distribution of forests by districts according 
to certain special indices. As an example, wo may cite the distri¬ 
bution of forests by so-called exploitation districts, which is 
widely used in forests of the third group. It is employed in elabo¬ 
rating general schemes for the tapping of forest resources, with 
the object of assuring the economically most advantageous 
order and sequence in forest exploitation by timbering establish¬ 
ments. For the balanced distribution of timber felling within the 
bounds of a big economic district, it is proposed to subdivide 
it into timber producing and timber consuming districts. 
A special scheme for the classification of forests according to 
eight so-called forest-assessment zones (each zone has the same 
price of standing timber) has been drawn up and adopted. There 
are many such special classifications and their examination goes 
beyond the subject of this paper. 

Although problems of economic classification of forests are 
being solved in each country in conformity with the concepts 
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of the economic theory recognized there and with due account to 
natural-geographic distinctions, there is much in common 
between the main scliemes of such classifications and their appli¬ 
cation in different countries. Spccitically, the schemes ajid the 
principles of classification of forests and forest management adop¬ 
ted in the USSR are noticeably reflected in forestry practices of 
liiilgaria and Rumania. Still more indicative is tlie fact that 
the idea of three categories of forest Tiianagements (exploitation, 
reproduction and protection), identical in many ])oinls witli the 
three groups of forests in the USSR, may bo found in the litera¬ 
ture of different countries, although many of these ideas, no doubt, 
have originated without any relation to the classification adopted 
in our country. 

This circiiiiistance shows that at |)rosenl, when different conn 
trios have in coninum many major forestry problems, the [)o.ssi-’ 
bility is not excluded of e]al)orating a nniform systenn of classi¬ 
fication of forests. Such a classification, su|)plemented by a 
characterization of forests according to zones or, to i)e more exai t, 
according to Ixdts, would be very valuable both for world forest 
stati.stic.s and especially f<.n* w<»rld forest-niaiiagcnnent statis¬ 
tics and would iiiahe international negolial ions on forestry jii^d)- 
lems more effective. It seems to ns tlial a nniform classification 
of forests, or a classifi(*ati<m coordinated bet ween countries of 
the world, would render a most tangible service to future world 
congros.ses of forestry experts. 

The I null lute oj Forests 
of the Academy of Sciences of the USSli 
Mo SCO u' 
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iiA>4iibii: hcccf 

B OBJiACTii .iKClioll j iiflrojiorwii 
M iivni > jn*AB.n:nii/i BO/iooxBAJiiibiMii 
CJMVIlCTBAMll riECA 

OGiJuijiHuc II j)a;iii<iCTO[)OiJiino iic(*..;KiA<>i5aunH rii;^pojiorw«iecKoii 
p().;iii .loca, ijpoi3e;xeimue n paajiiraujx paiiouax iiamcif cxpaiiij, 
ii()3Hu.iHi()T, ncii<)ju.:.i\H parjfiooupaiinyio po.:ii> pac/mTejibiiocTif, 
arpoToxuiiM(H KH(^ MC'ponjuifiTiifi IT ;xpynie (}>airropw (inojiorMHCCKOi’o 
xapaKTcpa, paapoiiiarh iu.Hi[)ocr>i yiitvmaejiua iioHBeHJioro n rpya- 
TOBOTX) iiUTamia 

llccvio^oBainiH b [KiT<niiniu>jx ir r«.>|)iiw\ yc.ioBHHx ripjTBOJiM k 
Ba/KiiMM jjbiBOAaM, iiMCMoupiM tjujiBnioo FMApo.loriiBocj^oe anaMeiiMe. 
rjFaimoMiUMO M3 mix c.tkm yioimie. 

1. I la Apciinpyc?Mj.i.\ jioA<K'6opax, jipji cuoroaaiiacax jie Meuee 
20 ‘’ll OT I oAOBoro c.-roM ()( a;peoB, Meax;i,y cpe/piiiM ro^^oBLiM ctokom 
H HopMoii ocaAicoB luirtiiiiKauT tochbh aaBiK'iiMOCTB, Koropyio 
MO>KM<) Bi>ipa3MTh ji(iitaMii: MOM uorihine ooa;i;jvi>B, tom 6ojiBme ctok. 

2. Kojiiimoctbo hoc ryjiaioiunx iia jiDBepxiiocxb iiofiBij axMOC({)ep- 
Hux ooaAK*oii 3aBiicBT OT itMCOTLi II pcji]»0(]^a MccxHooxii, iiajiuHHfl ;ipe- 
Bocnoii pacTirro.TbHooTir, Tpaiumoro noixpona ii .leoiioii uoaoxmjikh. 

3. KomiHOCTRO 3a;u‘P>>'HTtaoMhix nojioroM .loca axMociJiepiiKX 
ocaj^K'OB paniioii nnToiicniJHuiyQi naMOiiHGTOji b 3aBiiciiMOCXW ox 
cocxaBa, comkh yrocxii ii jujapacra apctjoctoob . 

4. Ho cpaBiiciiino c OoaneciiwMH njiuiua^aMu yjjyMmeiiiie cKBa>K- 
HOCTU iioMBhi iio;^ BJinmiMCM .lora o()eciieMHBaoT nocxyiuieiiHe b 
iioMBorpyiiT a;oriojii!iixo./TbHLix aanacoB boabi. 

5. BjiaroAapa yjTyHmoEjiiio crpyKTypu iiombli, b pesyjTLTaxe paa- 
puxjifiiomci'o AGilcxBita ixopiicBBix ciicxcM, MOiiBBiero iipoMepaamia 
noMBLi M ^a.^ItM^^ BjiarooMKoil ii Bjiaroiiponni^aeMOH itoacxmjikh, 
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B Jiecy H Ha nojie3aii^nTui>[x nojiocax coajiaioTcfl SjiaroiipHHTHwe 
yCJlOBHH flJIfl BHHTMBailHfl BJiarw B UOHBy H yMCHbmeHHH llOBOpX- 
HOCTHOrO CTOKa. 

6. nOBepXHOCTHHii CTOK C MajlEJX BO;^Oc6opOB MGHHOTCH B 
SaBHCHMOCTH OT lipoqeilTa JIOCHCTOCTH. IlpH yBOJIH'IGHHH JIOCMCTOCTM 

ua 1 K03(J)$nu;ncHT cToica yMOiibraaoTcH b Jiocnoii 30He na 0,004— 
0,006, B cTciiHOM aoHC — iia 0,008—0,0t0. 

3tu i^MtJ)phr, oAiiaixO, ne ^aioT ocHOBamia cHMTaxjb, hto jiecii- 
CTOCTb Hy/KllO YBOJinqHTl. rt<> 100*^0. Ilpn lipaBHJlbHOM paclipc- 
Ae.iioHiiii jiocoB ua BOAocOope c paaMOineiiitcM riocHux MaccHBon no 
ropiiaoHTajiii mojkho noHTit iiojihoctmo nepeBOCTH TTonepxHocTituit 
CTOK BO Buy rpUllOqBeHHlJU Iipil H03lia4HTO.:iI.HOM IipoUCHTO JIOCH- 
CTOCTH. llo MHOrOJIOTIllIM liaOJIIO;\OII IIH.M, B CTOllllUX W-IOBHHY 

K'03(j)4)HHHeHT noBcpxnocTHoro (TOi;a cocTan.:iflOT okojto 0,70. flpit 
o6.riOCCHJ1H B BCpXUCii, cpCHHCli II HlUKHOii 4acTfIX CKJlOlia B paa- 
Mcpc 6'’i) OT oOjuch ri-iomaAn BojpH oopa i{o:K{)t|)nnHtMiT oToria y>KO 
paBHHOTcH 0,30, a iipii jicchctoctu - T(X 4 bKO 0,08. 

B ropHwx yc.'ionirax IfaBKa.ia iio;^ iio.ioroM CyKoBo-rpaooBux 
;y)eBocTooB coMiaiyTocTbio 0,7 HOBCjixiiocTiioro cToiva no4Tii hot. 
PcAiiHa coMKiiyTocTE.K) 0,2 —0,3 jiaoT ctok iia 15—23'\) MCHbrnHii, 
40M cii,4or.ntiafl BwpyoKa. IIioirpiAi, ooa jiocnoii itoactiijikh ;^aoT 
(Toj^ Ha 35''o On.^i.ruHH, hom noKpwTaa aapocjuiMH O/KObhkh. FIo- 
Bf.imoi(nwH uoBopxiiocTMbni ctok Iia .iecocci;a\ npo;io;T;KaoTC}T 3— 
4 ro;^a, iioc.ac4or() oh iipniVuf/KaoTcH ctokv po;piH. 'FaKiiM oopaaoM, 
B ropax CHM'/Kciine iio/iiioTbi hiih^o 0,5 iio>Ko.:iaTo;ir.no. Xo.'ihhctbo 
B ropHUX .riO(!a\, iipoc.HOAya iio;p)OxpaH!n.ro ii iipoTHBoapoBHoiiinjo 
Ho.an, HO.OKHO ocHOBbHiaTbCfl ij;iH ua BbiuopoHHLix pyGnax co 
CHMHa'HHOM COMKIiyTOCTH JIO 0,7, H.'IH Ha rpyilHOBO-BblOOpO'IHblX 
pyGnax c BupyGi^oii oi;oh b 25 —30 m B;pia.\fOTpo, h^ih iia iioctohoh- 
Hwx pyGnax. 

7. floA BJiHHHHOM JTOca HpoHcxoAHT iraMOHOir 110 Bo/piocTH Kpyii- 
Hbix H cpo;puix poK jiec ocTCHHou 30Hbi B G.iHaKHx (j[)ii3iiKO-roorpa 
(j^HHOCKHX ycjioBHflx. IT pH o;^IlHaKOBwx HopMax ocajXi^oB 11 ciiero- 
Banacax, cocTaB-TTHfomiix iie mchcc 18—20^’o ot roAOBoii cyMMw 

OCaAKOB, yCTaiiajKIHBaOTCH TOCIiaH aaBIIClIlVIOCTb MO/KAy -ICCWCTUCTblO 
MOCTHOCTM H KOJIH40CTBOM CTOICQ. C yBO/IHMOIIHCM JIOCHCTOCTM cpOA" 

HI 1 H roAOBoii noBopxHocTHuii cniK yMoiibinaoTcn. .JTec TpaHC(f)<>pMH- 
pyoT cToic, yMOHbinaoT ua 20—25 "o iionopxHocTHUM ii yBOJiMHMBaoT 



na 54‘Vo noA3CMHtiii. 06iT;aH HopMa cToica iie ii3MeiiHeT(*>H, ho bo^o- 

HOOHOCTb pOK B JIGTIIHli lT0pHO;^ yBeJIHUHBaOTCH. 

8. JIcca B ropiiux m BcxojiMjieHutix Mecxax buhojihhiot o;iho- 
BpOMeiJHo HOCKojiBKo 4>yiiKHiHw: pcryjinpyioT noAuue hotokii, cmbf- 
*iaH HaBOAneiiiiH, oxpaiiHKrr m yncHM 4 HnaiOT icojiithgctbo boam 
B ropubix iic/ro4iMiKax, ocjia6jTHioT jiaBHiiLi m ^pe;^OTBpaI^aK)T 

opoitllio llOBBT,!. 

JIoMHMf) ycTaiionjTOijMH o6mnx aaieonoMopiiocTcii, CBH.'jaHHLix 
c ^xocoM icai; f)oryaHT()p()M cToua, aa iroc;joAHoc ;^ecHTHJieTMo 06- 
pamouo oojibraoo BiiitMaiiiio iia nwHciierine rHapojrorn^ocfvOji pojiii 
f)a;{.!iii 4 iii.ix Tiniojj .loca, a b iipoaojiax iix — na BWHBaoniic riTApo- 
JTO14T40CKHX iUlKc )||()M(?plI<)CTC3ii , ClHiaailJlhlX C npOHOCCOM paaBHTHH 
j^ponocTooB a pa;i.in4iibix Tiiiiax jieca. 

1 ii;iPO,iorfi4i:ciiAM imkii, i‘A;LJiiMiii>ix thiiob jieca 

l^a:t;iM4ni' n iU);|iiuM peaaiMC ri04H, iioupbiTLix ApcROciioii pacTH- 
Tcvii.iioi ii.n), (Hipo;j.o.:iHt*Tca iipo/K^o Bcoro Koaii4ecTB()M pacxo;^yc~ 
Moii B.tarH iia rpaiKanipaipijo, cyMMapuLiM iiciiapiMiiicM 11 JioBopx- 
IIOCTHhTM (*TOia)M, 

l\n ii()c,:Ri;ui(X‘ iipoMH iiHToncMtBno(-Ti> T[)aii( inij)anuH pwa ^pc- 
Bociibix iio])();i VTraiioB.iojia 4Ji.-iR)pp. All Jl. A. HBaaoBUM. 

llo :piniibiM DToro anxopa, oiia ciuibHo aainiciiT or BJiaaoiocTH no4- 
Bbi. C iiOBbiinoiiJieM yi)()jaiJi rpyirroBux no;! h ynoJUFiomiOM BJia/K- 
norm iro4Bbi TpajrrnHpaaiia Bo:i])a('.TaoT. li onpeAo:ioiiin)Ai roorpa- 
(j)H4»M K<)M paiioiio 11 a iipcaeaax' oannaKOBo/i BJia>KnocTii iio4bf»i 
iiiirniK HBUocTb Tpaia*mi|)auini y paajiipnibix 7q)OBO(rnbix iiopoA ho 
oanaaiiOBa. B JioAMucicoai.o ii a johhioh ctojiu (a J|,opi;yao) opoAae-- 
cyToaiian iiiiToiKMaiiocn, TpaHciiiipaHiiir a Mr/r/xac Bupa/KaoTcn 
ao.’inMMiiaMiT, Jipiiaoj^ouabiAHi b raoji. 1. 

r^icxoa B.:iarit na Tpaiicmipauino paiianMahix ;;poBociibix nopoA 
B ii|)OAO.iax onpoAtvJCMinoro paiioiia aaBHcnr or jincTOBoii Maccu b 
A|)OB ooT(>o, KOTopaa K’o:i('o.xoTCfl b aaBiiciiMocTii ot Boapaoxa, comk- 
uyTO(‘xn H yc/iojjaii poc ra A|>tJBocxoH. Ha 11 Goa bran 0 aanaobi aiicxnbi 

B apOBOCXOIIX fu-ex ApCBOCHblX HOpOA TipiIXOAHTCH HB llCpMOA 

KyabMHiianuM toixYiaoi^o iipifpocxa. B Boapacxe GO aex HaiiGojib- 
miio aanacbi .htcxbjj b cbo;kom cocxohhmh BupasKaioxcn: y ean 
B 20,8 x/ra; cochij — 11,9; Gopoaw 9,29; AyGa — 7,05; ocuhm — 
6,2() 11 y :iiiiibi — 5,78 x/ra. 
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T a i t jiui{ a 7 
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Tai^iiM oGpaaoM, 5ojii,mc iiccro BJiarn wa TpaHciiMpamiio pacxo- 
jtyoTCfl iipw aanacax oo b iioque b kojimtoctbo 180 mm. Ha^uToK, 
j;aK H noflocTaTOK Bjiarw, ciiiiJKaeT aroT pacxo,^. Or)paayK)in.HM(‘}i 
apii waouTKo BJiam Top(J)HiiHCTUM cjjoii, oTJUinaBct laiCJioii p(^aK- 
j^iieii M jijjoxHMii (J)naii4oci:nMn CBoiicTBaMH, co/^eiicTByex paaimTMio 
aiiaapoGiiux ycjioBiiii, b peay.?n,TaTo nero mwaHeffCHTOjiBiB xti. 

lOCHIJ C.HHJKaCTCn. 

IJoMiTMo pacxcwjB iia TpancjmpauMK> 'tbctb BJiarn aajiopwn- 
iiaeTcB Tia Kponax ;;epoiu.<.‘B ii iiciiapflOTCH oGpaxiio b aTMc>- 
r(}.epy. 

()6iri,oo r()AOB<)o aaji,t‘[);fiaiino ocaAijoB j»a Kjxaiax b ()5-jiex- 
Jiiix jq)eBocxoHx, BMpavKoimoo n iipouoFnax, paBHHOK Ji: 

(VTiT 37,0, cocijBT 21,0, Gopeai.f—12,0, ochiili — 11,0 u juin 
;iy6a— 18,0. 

TpoTBcii BajKiioii rTaxix'ii paf‘X<>;^a B.iarii hbjihotch Tf»aa(.jiM- 
paniMi xpanHHoii n Moxoixu’r pacTHTcviBnocTbio. CyMMapnoo itcua- 
])cniie c iioicpoBa ii iiohbm iica nonoroM Biicxoro ^peBOCTon 
M(MIB0TCH ox BIIAOUOIX) COCXaBa HOKpOBa. Ilo^ MOJloroM 'lucxoro O/piO- 
HpycHoro nojTiioro (‘ochobofo ^xpcBOcxon jFacxo;; Bjiarit iia Ticriapo- 
niie paa.'fiiHBMM iioiq)OB(>M xan: MOpTBbiii — 03 mm, 

.liiiiiaiiuinxii (Cladonia) - - 70 mm, bo;ioiii,io m.vh (Ilyfniacoao) — 
80 mm, i:yKyriiK*ini jumi (Pcfliiiricliurn commune) — 100 mm, <i({)ar- 
iioBWO (Sphaj^nacoao) * 227 mm, Kirc.iuBKa {Ucaiis acrlosclla L.) — 

150 MM, MOpniiKa {Vacciniuff' myrtillns L.) - 110 mm, OpycHiiKa 
{V. ri/is idaea Ij,) — 128 mm. 

Cyjn(!criu'TiTfi,re iiaMOueiJiJH b pacxoAo BJiaru iia cyMMapiioe m:~ 
iiapojiiio OTMOMciiw IT iioai uo:]<^TO^L 220-lexjjiix ;^y5oBiiix ApoBocTooit. 
3 ;uh*i. j acxojx BJiarii jjaaiibiM iiOKponoM c 1 ai»jr.*.ni no I oixTROpa 

BLJ|)a>Kaorc'M F. 7 i(\T;yK)iii;iiMjr hi*. fioiinjaMn: 


rjxMn ry<‘T«)ro 
MM 

<-!ii.ni. (Afgopt'dt um podn^raria J..) . V'8,0 

Ot‘(n;a {Carc.r pilnsa Sc<>]>,). 78,0 

0i!(‘;tA*iaTixa {Sullaria hnhtslen L,) . . 1^1,0 09,0 

Kyncna (Voly(;oitaluin inulti/la rum All.) 81,0 

JJaii;;uim (Conv all aria majalU L,) . . l.‘)0,() 

IIoacTiOJKa. t;8,0 04,0 
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4acTi> aTMOC({>epHhix oca^KOB paoxo^yeTCH Tanme aa noBcpx- 
HocTHwii H BHyTpHnoHDGHiiuii CTOK. B iipej^GJiax OWOli /lOCOpaCTH- 
TOJIbHOii 30HH nOBOpXHOCTUHM CTOK MeHHGTCH B BaBWCMMOCTH OT 
MOxanHHGCKoi'o cocxaBa iiohbu, pojibe^)a m jigchctoctm mgcthoctm. 
IlpM oAHHaKOBOM pGJibG4)e KOG4)4>HnHeHT cToi{a B jiGcy HU cyrjiH- 
IlMCTblX llOHBaX BaptlipyCT B aaHMCHMOCTH OT CTenOUH IipOMep- 
aaHHH TioHnw, ec B;ia>KuocTn u ujiothoctk, b npoAejiax ot 0,1 ao 
0,4, a Ha HOGMaHWX uoqnax —ot 0 a« 0,15. llpoMopaaniio ughbu, 
Kai; n3BCCTHO, aaiuTCHT ot MeTcopojioniqocKiix yc^ioBiiii, moiuhoctm 
cnora, iviyoiiiiLi aa^^oraimji rpyiiroBbix boa, no;iiioThi n cocTaBa 

Af)tMIOCTOOB II MOIAHOCTII HOACniJIi^H. 

lioodmc ocHOBiiHO pacxoAW B„^arw iia TpaiK nirpauMio, Mciiape- 
11 HO a CTOK aaiiacjiT ot cocTaaa ;ioca, ( Baaaaaoro c MOxauiiHecKiiM 
cocTanoM noMBu ii ol* inoAopoAMOM. y>Ke ii:t Bcoro cKaimaiioro 
c.TOAy-'*', *n’o oAaopoAiihio yuacTKii jieca, Gjiaaiaio ao .riecopacTn- 
T(vii,Hhr.vi yc.’ioHiraM, corraBy Apoaecaux iiopoA, cpaBHiiTOJihiio 
G.thbktr* no xoav pocra ripoiiaBOAOTOJibHocTn ApoaocTocB, 

c oAiiiiai{OBWM cocTanoM upoacMi pacTiircvibHocTa b riicvioM bob- 
pa. T(» II OAiiopoAiioii t*,Mc.')roii iiopoA, Jipii oAiiijaK*oBo.M po;ihO(i)e, 
OVA) I pacxoAoBan, paniioo kojiipjoctbo BJiarii. ()rn,L‘Aiiiiouiio 
Taioi.v oAiiopoAMhfx .KTiihix oiiort'oruMioaoB jipmraTo jjaawBan. 
TiJiiOAi ;ioca. 

15 rHApojioriPiec'ixOM oinoiiieinin mii .leca — raKoii >ko octc- 
cTBtMiMoii(;T()puTRH:K*ini ([laixTop, uaix nOBBa t: eo MOxamTBOcixJiM co- 
craiDM, rTpvKTypoii ii ii;ioAopo;uicM, c)oyc,ToB..niBaK)JunMB tot 
niio)i THii .loca. Uhtoju iibijoctb TpaiiciiHpauHM, a Tajx>Ko n jx*o- 
.aoRHnio TpaiBMnipupyeMoii ojiani b kb/kaom Time .noca aaBiicorr 
OT BiiAoBoro r.cji:Tana n ({lojiMhi ApoBocrroon, b cboio oBopoAi* moimho- 
or BOBBiii. J’aKii.M oopaaoxi, KaiKAWii thh :BM;a Bbiiio.rnincT 
CBoiu 1 iiApo.ioi’iiiK‘i*Kyio po.Tb, oiipcACAHiouiyiot’H oo:jt‘c iijin mciioc 
jioi TomniuM pacxoAoM B.iarn na TfiaiicnnpaHiiio, cyM.Mapiioo acna¬ 
pe 11 iu‘ 11 CTOK. 

B (oriiOBux Tiiiiax jieca iioa MocKuoii pacxoA njiani uaTpaiic'. 
UHpaiiHi<) K cyMAiapiioo uciia[) 0 iiHe oiipoAB-aaeTcH no.]i 11 »i 11 iiaMii , 
iipanoAoniru.vfiT B Tau.i. 3. 

IlanooAJaiioii pac.xoA BJiani iia c.yMMapiioo iiciiapciino b .lOTiiiiii 

flOpHOA xapaivTOpCM A-IH COC.IlHrCOB-AOJiroMOlUHHKOB II C/II»lllllxOB- 

BtipHJPiimicoB. B CMOBMX II oopoaoBhix Twnax Jieca paexoa Bjjarii 



T a 6 Jiut{ a 3 


Pacxnh ejiazu e cocuoebtx muriax Jieca nod MocneoU (e mm) 


Tmfi jieca 

1 1 

TpjnrniiM- 

paiUTR 

i 

j 

11 on a pen lie 

c iioniKiBa 

3a;iepm.'i- 
iiHe an 

npofiax 

llToro 

CocuHic MUiMCTwii fPineliuji liylui:*)- ' 
miosuni).* 

17 :,', 

79 

80 

0*)2 

OocimK-6pycJm«ii!iTK (Piiiotum vaccl 
niosuni). * 

1 

8:i 

80 


CoCHHK-«u*pHM«iifHi; /iiyrl ;]!- 

losuni). 

217 

121 

00 

j 428 

CociiHK-^iojiroMniuiiiiK (PiiiftiiHi iH'ly- 
triohosiim). 

Kk) I 

19(1 

80 

441 

CocnHK-clwirnoHijii (Pitu'liiiii spIwiL^ 

IlOSLlDl). 

119 

227 

8i» 

420 

EJibHKiv-opyciiiBimTi; (Pioootiiin Viin.‘- 
iiiosum). 

1 

*■> ‘ 1 

8(i 

70 

1 

081 

EjiMiUK-'iepiiimiiHiv (Pirreluiii 

osuni).j 

297 i 

,7.") 

121 

472 

liopenjiJiK-qcpiiif'iian; (IMnlt'lnin inyr 
tillu.siiai) . 

::.«)(» i 

Tk') 

i(»0 1 



iia ('VMMajMKM.; <(CJiupfijLJaAiciuu rairiie, 40 m h cocNm^ux. !> 6o- 
Jiee lO/KHux |>arnMici\, b ocor>enihK!in c iitvi.()CTaTia>M ujianf, crx - 
HOBijo II HCi;y(c riKUitif>jL nara/KJU‘iiiia, ViKC otmc'k hu, 

3£ia4Mlo cm >?unc r ^i. 0 xo;- rciam 11 a rpauc ith jlarctuo. 3A0Cb 
CToiJOiu* OToro '•iixi'/EXMiin* y pa aiux iiopoA paa.^injiia. IlanpiiAiop, 
B cyxoii cTouH paojci; u.iani sia TpaiiciiiipamiK) cotMioBux ;i;pono- 
CT(>ou ()0 JiOT panoh 14G mai, a u ;iyo(7ai>i\' .icn av IT) /iot, ii<.> ;;iiMiiLiM 
JI. A. IliiaiioDa, OT 13.j;p) 148 aim, t. v. b jiojixopa c .TiiiramiM paaa 
Mciii.ifjo, HOM II aone cMoiiiaiiuLd': ;iecoiJ iliii >ko iipji o.niaicoAi 3a.?ie- 
raiiMii rpyiiTOBiax jio;^ n aacyiiiJiuiiuv paiioiiax. B paiioiiax c neji;o- 
CTaxKOM Hjraru ii.iiihhiiom ycaoBwii c]) 0 ;iw y.vrem.niaeTCH onjm- 
CTnouiio II yciTJiiiBacTCfi iiapoKiiBauiio /^pciiocTocn. Taiwan mo aa- 
BifcMMDCTi, c M3AioiieiiHeM TiinoB .locH \a})aixTepii3yeT ii avGobwo 
flpoB()i*T()ii. B none loiKiioii jiecocTOnii iiaiiAioiiLinc?o kojiiitoctho 
BJ iam 11 a c-yMMapiioe iiciiaponiio pacxo;j;yeTca b cojiounoBoii 
j^yGpano n uanGojihriieo — 11 c*m.iTCKo-r»ioia)Boii iia TeAiaocoptix 
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iK)»iBax. Bco 3TO AocxaTouiio y6canTejibHo roDopHT o tom, »ito paaHiJC 
rrinu neca o6:ia^aKiT paanoit rii^pojioriiHecKoii pojibio (cm. xaSji. 4). 
J> Tjiiiax .ffoca c noAocraTKOM ynjiaacneiiiiH aiiaTmTCjjwiafl BacxK 
BJiarii iia cyr;iiiuiuvrMx iiOMBax pacxojiiyeTCH iia iioBcpxiiocTiiuii 
CTOK IT.riH hCO lipOlillKacT IMyGoKO B rpvilT lia nOCMailblX IIOHBax w 
iiocTyiiaoT B poKH BiiyTpmionBoiiinJiM ctoi^om. B BjjcoKonpona- 
Bo;uiTtvibiii>ix TJTiiax, HaooopoT, anaqiiTOJibiiaH qacTi, B.iarH pac- 
xoAvcTCH iia cvMMapHoo jfoiiapeinio ii b iiapooGpaaiiOM coctobhmh 
llOpOHOClITOI B Apyrao fJariOHIJ CTpaHLl. 


r a n ji It u a 4 

l'udpo,iocuuf‘ci:(i*i poAb pti:t.'iitutihir itntfioe jicca 


Tun :if(;a 

~ ^ 

cj r: H 

pr 

Fit E 

H 

'* 

cc 

« 

c 

K “ 

C n 

F 

E c 

c) “ ^ 

S'« s 

Pf s 

c: 

Oi 

c „ 

Cm 

o -J' 

|l 

s 

c; 

c, 

a 

c 

o 

B 

P3 

&.?. 

H 55 

ea 

rrT 

SO ® 

ecc 

« Sr 

Bo 

O Cm 

(JcoKoirf)- cfiiiiTOBna ;iyGpaHa 
(Qnorcftu m caricoso-acy-o- 
podinSlini), (MwICf! .... 

1 .s>.. «' 

IDILO 


7,7 

7a.0 

1 (r,.- 

598 

()ct )K’uijo-cTi hi 1 (• na I ( ^>'upa n a 

(QiK'iTvd 11 in cariC()so-n(‘i»(i- 
puiliosiini), H.iaKop . . . 

• r,:., (! 

109,(; 

: 

■ 

2G'l,rM 7G 

74,7 

2(14,9 

464 

lltj.fOHonnarFonan /lyGpnha 

(Qu i' rVf L (. »-a■ re*t u: u c;in 
pestiiiH rD^JMhnr n.viOK 

177J- 

i 

:;oo,o 

s. 

i 

1 

U)»;,o 


nan jiyGfiana ('j’iliclo- 

nm caricns<)-aoq(,- 
podiosnm , ca-iu po aana;;- 
jfhiii ch“.ion. 

\ 

129.•) 

1 

) 

i 

i 

i99,(; 

:^2«,(i 

80 

1 

71,8 

1 

1 

176,8 

/j19 

Tf*nfur ;^yGpaHa 

(Q m; r c c L u m o vo 11 y hk ».s i j in). 
loro-imcjomihiii rK.aoji . . 

S(\(i 

199, (i 

279,0 

8a 

09 J5 


19;; 

r'.ojioiminian ayGpana (Qijcr - 
cilnm salinuTn). 

1 , G 

199.0 

2G2,0 

8U 

a8,0 


126 
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B oGjlucm, mom 3aiiac flpeuocToeii Gojihiuo, tom Gojikiuo pacxoA 
njiarn iia TpaiiciiMpai^iiK) j^ponocjioii m KycTapHHKOBoii pacTM- 
TCJTbHOCThio, TOM 6ojii,rae aaAopHcaHiie ocaaKOB na Kponax; iiaoGo- 
pOT, MCliapOHHO C IIOBOpXIIOCTH IIOHBH H TpaHCimpaTI,IlH nOK])OBa 
Bumc TaM, fag aaiiac apoboctoh Moiibnie h tao, ecTocTBOHiio, mobi,- 
ine CTOUCHh COMKliyTOCXll Kpoii. 

Koiieniio, lipil BTOM CJIOAyCT MMOTb B BHA.V, ‘ITO JipOBOCTOH 
oAHoro TT Toi^) >i{e cocxaBa it noapacTa b paajiMqiiux jiooopacTH- 
Tojibiiux Bonax [)ac\oAyioT paaiirx* kojuiboctbo B;janf. PacxoA 
ujiarfi Jia Tj)aii(*mipan.iiio l.^O-jioTimM cochobwm apoboctoom npif 
6jiH3Koii AOJiroTO, no iioa 64"' c. in. jianeu 1G0 mm, iioa oG'' c. in. — 
18,'^ MM, iroA — 208 MAT H IIOA 40"'40' <*. ni., Aa‘/Ko iipii BoapacTo 
ApCBOCTOH B 40 JIOT,— TOJlLlxO 140 MM. 

Tukhm oopaaoM, riiApo.:iorii*iecKafl po.;ih ..loca toctio ciuiaana 
c TtfiiaMH Jicca H (}Hi3iiKo-roorpa(}inBocKiiMii aoiiaMii. FacxoA BJia- 
rif ApcBocTooM yMoiiMiiaeTcn o yMciibraoHiieM aanaca ApoBociinbi 
na oamhiiao imoinaAn. MajionpoiiaBOA«Te:ibjnjc tuiili .xoca mchbuio 
oTAaioT BJiarji na iiciiaiientio, aaro 66;n.ina» nacTb oo pacxoAyoTca 
Ha CTOK. 

Ha cyiviuiincTijx iionnax n AyOoBbix AptMiocTOHx ctok B.rjaiTf 
IIOA nojioroM Jioca tom Gojibinc, hcm mi>K0 iipoAyKTiiBiiocTi. ApoBo- 
CTOH, MOM ClIJIbHOC BacOJIOHHC IIOMBFJ. 

ITonopxHOt-Tiiwit ctok na TOMiiocepbix cyiviiiHKax b ocokobo- 
cHUTOBoii AyGpaBo cocTaBjiHOT Bccro numb 4^'0 toaobux ocaAKon, 
a HH(J)HjibTpaAn>i b rpyiiT—18’V). B ocoKOBo-JiPiriiiHKOBOM AyO- 
paue, iia CKJionax ccBopo-aaiiaAnoH 3 kciio3iihhii, iia cyraiiimcTbix 
noqeax, ctok paBoii 13 ‘^6, MiKj^wjibTpanim— 18%. B iiojiobo- 
KJiOHOBOM Time Jieca, na loro-nocTOMUbix cKJiOHax, ctok Bwpa- 
HTaCTCH B 18 ”i), HH(})MJIbTpaAnn — B 11 ‘Vk B to >K 0 BpOMH B COJIOH- 
AOBoif AyGpaBC, TaKHTo Ha cyrjimmcTbrx iioMBax, ctok cocxaBJiaeT 
30%, a HH^iiJibTpaAHH— 15*'u oGmero KojinMOCTBa toaoblix ocaAKOB. 
B cojioimoBoii AyGpano cyMMapiioe iicnapoHiiopaBHacTCH noaoBHHO, 
a Ha Gesjiecnijx cojioimoBbix noMBax Bcero JiYiiiib 25— 30 '‘ti toaoblix 

OCaAKOB. GtOJIB GojlbBIoii ctok BbiaUBaCTCH HIIBKOU CKBaJKHOCTblO 

M njioxoH BAaronpoHHAacMOCTbK) noMBbi. B nHTcpccax yjiyMineHHH 
4>ii3HqecKHx CBoiicTB noMB B axifx ycJioBiiflx iieoGxoAiTMO noAGapaTb 
ApeBOCHLie iiopoAH, MiipfliAHecH c aacojiOHWOM w ynyqinaiomuo 
cTpyKTypy hombh. 



rHflPOJlOrHHECKAH POJIb flPEBOCTOEB 
PABJlHHHOrO B03PACTA 

B HHTepecax yupaBJieHHH boaulim pen^HMOM iiohb h ctokom pen 
ua Toil IIJIH HHOli TOppHTOpHH MM BMHCHHJIH paCXOAM BOAM Ud 
TpancuHpaAHio h cyMMapnoo wcnapcHHC b npoAecce paaBHTiiji 
ApOlJOrTOH. B 3 THX HO.^IHX lipOBeACHM MHOrOBHCJlGHIIMO HaSjIIOAe- 
HiiH sa pacxoAOM BJiarii b cochobmx, gjioblix, AyCoBux, ocbho- 
BMX H HcenGBMX ApeBocTOHx paBjiH^oro Boapacra. PeayjiBTaTti 
Ha 6 .^iOAOHnu iipii 500 mm toaobmx ocaAKviB cboaghu b Ta 6 ji. 5 . 

IIaii6ojiT>niee kojthbioctbo ocbakob ira icpoiiax aaAcpmnBaeTCH 
B 40 - OO-JieTJJIIX COCIIOBMX, AySOBMX H ejlOBMX APGBOCTOHX U 
20 — 30 -JieTHTix HcenoBwx n ochiiobmx. B 40 -jicTiieM Boapacxe 
cocna aaAopjKiiBacT na npoiiax HeiiapaoT oOpaxuo b axMoc^e- 
py iia 53 mm B.iarn SojiBrao, ugm n caejioM BO3pacT0,Ay6 — 47 mm, 
e.Tib — 56 mm ji ociiiia — na 71 mm llapRAy (* iioBuinoHHMM wcna- 
peiineM c Kpoii ua6,ifOAacTCB noinijKOinioe iicnapeime Bjiara b 
40 —GO-jiotbom BoapacTC c noBepxTiocxH xpanBuoro iiOKpoBa m 


T a 6 ji u 14 a 

Pat:TO() fijiacu na nipanrnupatiu/o u uvnapcHiic e Opceocfnonx paJAunnoeo 

rncmar.a (a mm) 


Ilor»ai;i 

CxaThH p;K\\o,i;* 




Ijosparr, jii*t 



.0 

4(» j 

G.i 

.^0 

100 

120 1 
i 

140 

1 G 0 

.220 


TpaHciinpaunw , . . 

2:‘() 

2ri0 

2<M); 

185 

170 

158 

146 

125 

lie onp. 

>>r iiJi 

Uniapoiinc r iKjKpojja 
If nOHDhl. 

48 

67 

87 

100 

100 

i 

100 

103 

105 

» » 


3afl[epH;aHHe na k'jk)- 
iiax. 

127 

150 

140 

125 

120 

[ 

105 

1 

IfK) 

97 

» )> 


H T 0 r 0 . . . . 

411 

467 

427 s 

_! 

420 

390 

363 

349 

327 

» » 


TpancHiipauHH . . . 

2U) 

246 

255 

240 

215 

192 

183 

190 

220 

;iy6 

HcnapoHMC c noitpoiia 
H nO^BIJ. 

oc 

8/j 

1 

97 

106 

12:1 

125 

125 

118 

110 

Sa^epjKaniie iia icpo- 
nax. 

^ 67 

11,0 

117 

110 

105 

100 

95 

90 

70 


Irl T 0 r (► . . . . 

i 

! ;<5r) 

445 

469 

156 

443 

417 

40:1 

398 

400 ' 


no 






TaSjiu^a 5 (oKOflqaHiic) 


riopojia 

CTaTbH pacxcfla 




BospacT, 

JIOT 



20/40 

60 

80 

100 

120/1 0 

160 

220 


T})aTiciuipaAnn .... 

1 lie onp. 

:i45 

He onp. 
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He onp. 

190: 
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Mcnapeuiio c noKpOBa 
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75 

» » 

80 
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Ejib 
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» 
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» » 
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i » 

)> 
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» » 

4(i0 
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,399 
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Tp«‘iiiciiiipaToin . . . 
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He onpi^AWUijiHCL 


MciiapL'iiiie c iioKiK)Ba 










11 iioqBT.1 . 

78 

84 
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» 
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90 

70 
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» 
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i1 T ()!'() ... 

iW)2 
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» 
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'rpaiiciinpaiuiH . . , 

230 

24(J 
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175 

He oiipe;^ejiHJiHCi» 


J'Iciiap(qiif(* c jJoKpona 









i 
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(;8 
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90 
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>> ) 
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3aAcp>Kaiiiie iia apo 
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90 

i 

90 

80 

05 


» j 

►> 



H T o r o ... 

400 

410 

1 
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» 1 

»> 



IJOACTHJIKM . B ;xaJitH€MiraeM, no Mepe CTapennH u napeHcnnaiinH 
ApeBocTOfl, OTMcneHHoe cyMMapnoe uciiapenne yBejinnHsaeTCH 
AO 57 MM H y AyCa ao 67 mm. 

JIcc Kan rjiAponornnecKHM (|)aKTop ocoGeano cnjibiio uponB- 
jiflCT CBoe AOMCTBifO nppT pacxuAe BJiarn iia TpancmipaAHio. llaw-* 
Gojinmne pacxoAM xapaKTepnij y cocuw b 40-jieTHCM Boapaexc, 
y Ay 6a b 50—60 jiex, y ejiii b 60 Jier, y hcciih h ociiiih b 20 — 30 jiot. 
B Aa^iBiieiinieM, no Mcpe yncjiPi'ieHnfl Boapacxa ApoBocxoen, pacxoA 
BJiarn yMeubmaexcH. 3xo ajihtch ao xex nop, nona iioA nojioroM 
MapeMceimux apobocxogb ne panBMBacxcn cjib. G iiOHBJieHHeM bxo- 
poro npyca cjin rioA nojioroM cochh hjih conyxcxsyioiAHx iiopoA 
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iioA nojioroM Ay6a pacxoA Bjiara iia TpancnHpai^HK) CHOBa naHH- 
Haex BoapacTaxi,. CyMMapnoe ncnapoHiie AocTHraeT MaKCHMy- 
Ma TaK>Ke b 40—OO-jiexHeM Boapacxe, ripHnoM b 40-JiexHeM 
Boapacxe cocnoiioro ;^peBocxofl pacxoAyeTCfl BJiarn na 140 mm 
6ojThrae, TCM B cnejioM, b ,^y6oBOM Ha 169 mm, b ojiobom— 186 mm, 
B OCHHOBOM — 71 MM H B flCCHCBOM — HB 83 MM. 

B flpeBOCxoHx, napcHccHHBix pySnaMH Jio coMimyxocTH 0,4, 
pacxofl BjiarH Ha iiciiapciiKC b nepBuo ro.^Li iiocJie pySiai ao hoab- 
.TjCHHfl xpaBHHOii pacxHxejibHocxH Ha 100 mm MOHbino, mgm b noji- 
HOM cochobom ApeBOCTOc, H HpH HOHBJioHMH iio^ HOjioroM HapeHten- 
Horo ApOBOCXOfl TpaBHHOrO IIOKpOBa H3 BCilHHKa — Ha 16 mm 6ojii,- 
ine, 40M B riojiHWX ^peBOcxoflx. AHajiorMqnafl aaKOHOMOpHOcxh 
oonapyHcena a-ih JiyGonux h nceneBUx ApeBocxoeB. TaimM o6pa- 
aoM, 6opi>6a aa B^iary ocyinecximaxHCH iipn noMoinH yMO- 

pcHHoro HapcHCHBannH ao coMimyxocxH 0,7. 

CjieAyex oxMexHXh, qxo pacxoA BJiarn na xpaiiciiHpauHio u cyM- 
Mapiioe HcnapeHHG xecuo cBHaan c Maccoii jihcxbli b apcboctohx. 
B cBoio oqepe^b, Macca jiwcxbu xeciio cBHaaiia c npapocxoM. B pe- 
ayjibxaxe cBfl3B MO>K;^y xcKymiiM npnpocxoM, xpaucHHpai^HeH m 
cyMMapHHM HcnapeHMeM xapaKxepnayexcfl iipHiMOjiHueiinoH aa- 
BHCHMOCXMO. 9xH aaKOHOMcpHOcxH no3BOjiHK)x peryjiHpoBaxb 

BO^HMM pe>KHM HOHB HyXGM paaBCAGHHH flpCBGCHMX UOpOA, OXJIH- 
Mafoii^HXCH paaHOli npoAyKXHBHOcxbK), mjim iiocpeAcxBOM M3Me- 
HOHHH BoapacxoB ApcBOCxoGB. Ha noHBax, cKJioHHUX K aaSojia- 
AHRauHio, iiaAO Bbipan^uBaxb Gbtcxpopacxyn^He iiopoAbi; na iioHBax 
c HGAOcxaxoHHHM yBJiajKiiGHHGM sanacbi If nocxynjiGHHG B^arH b 
noHBy peryjiiipyioxcfl py6KaMii yxo^a. 

B ycjiOBHAx CeBcpa, nocjie cnjioniHbix pyOoK, jiccoBOAbi cxpe- 
MHXCH KBK MOHfHO CKOpeG oGjIGCHXb HJlOIAaAB HB HOABaX, CKJIOHHUX 
K 3a6ojia4HBaHiiio, xaKHMH pacxoAyiomHMii BJiary nopoAaMH, khk 
JIHCXBGHHHA a, GJIb, OCHIia H XOHOJIb, B B JIGCOCXenHOH SOHG, B yC- 
AOBHflx iienocxoHHHoii BJ[a>KHOcxH, ycKopHXb pasBCABHife h 6h- 
cxpuH pocx coMiCHyxHx Ay6oBHX ApesocxoGB. 

rflflPOJIOrH^ECKAH POJIb B£3JlECllklX llJIOU^AAEn 

rHApojioraqecKafl pojib 6o3JiecHbix iuioiabaoh MeaHOxcH b xoc- 
Hoif aaBHCHMOcxn ox MCxauMHecKoro cocxasa noHBbi, Kyabxyp- 
Horo cocxoHHHH OG H pBaMGpoB 6e3JiecHux njioiAaAGH. Ha 6e3Jiec- 
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Hwx iiJioinaAHx [^aiiacu Bjiarn b no’iBe tgcho CBHsaiiH c bcjihhhhoh 

CToica H cyMMapuLiM HciiapenMOM. 

ITpit oj^MHaicoBOM MOxaiiri'iecKOM cocTane iio'ibm nonepxHOcTiiMif 
CTOK MouflOTcfl B aaiuicHMocTH ()T vcjioiuiii pojii>o(})a. lla necHaiihix 
noHBax, itpH yKJiOHo b 0,002, KoacjxjmuiiciiT ctokb paBen 0,13, a 
npH 0,01 — 0,2; npii 0,14 oh ;xocTnraeT y>KO 0,3. Hpii o^HHaKonoM 
pejii>e(J)e c yiwioiiOxVi 0,14 K03^({)Hn;HCjrr cToica MetiaoTCH b aaBwcH- 

MOCTH OT MOXaHlIHCCKOro COCTaBA IlOHBI.r. Ua (*()JlOHH;OBI>IX CyrjlHH- 

itax OH pancMi 0,71, ua rjiHHiicTtix rioHimx - 0,6, Jia KauiTaHOBiiix 
r.yrjrHHTcax — 0,48, iia MepnoaoMHiiix — 0,34 h iia cyiiccHaHUX 
iiotinax — oKOJio 0,18 — 0,20. 

lla cyrjiHiiHCTHx rioHsax npii oAiiiiaKoncjM pej(i:,e ({)0 ctok mg- 
HHCTCH B aaDHciiMocTii oT xapaKxepa oujjaGoTiiM hombli. llpn 
IiaXOTG B;ii 0 .rib CKJrOHOB oh BaphMpyOT, IJ aaBIICHAlOCrTH OT I TOlieUH 
iipoMepaaHHfl ii yiiJiOTueHMfl, ox 0,1 a;o 0,3; ua Mnon)JieTHOH ruiJie/KW, 
B aaBHCHMocxM OT rycxoTM pacTitxc;n»iiv)LTn,— ox 0,68 a;o 0,93; 
iipH rjiyGoKoii iiaxoxc m iiepHOAHHecKOM pbixjieHmi mumbm ho 3({)- 
(fjiinrTeirr ctoku paBOii 0,01—0,02. 

ripw ojxiriiaK-oBbix TiepoHH(*jieniii>ix vc.xobhhx ijaiiacw njiarM b 
KOHUO BoroxaiuioHHoro iiepiTo;ia MOiiHioTCfl b ;mBHcirMocxii ox 
paBMopoB rK»:j.?iO(*iiwx rLtOHj^aAeii. llaiipiiMep, ua nbTpyCi«o 1000 X 
X 1000 m ohh b loO-caHTiiMCxpoBuil xojiui,e cocxaBaHwx 105 mm, a 
Ha iiporajiMHO (JOxGO m — 178 mm. B c’toihi, iia parr.TOHiiim 400 m 
or cxenbi Jioca, aanacH BJiarit onpeAejiHiorca b ()9,1 mm, a iia iipo- 
rajTitiTO 100x100 m — b 91,1 mm. no.^oGiiaa pa3iTHij;a BbiaBaiia 
MenLiHiiMii RaiiacaMH bo;i;iiI b cnoro iia ooiijiipnux 6e3.Tiecnbix hjio- 
ma;(ffx H Gojiec bhcokhm nciiapeHiieM. 

B o6meM rHflpo.'iorii'iecKaH pojii» Go.3.?iocHbix n;ioin;aAOH ciijibho 
MCHHCT cn B aaBiicHMOcxH ox MOxaiiHHocixoro cocraBa hombli, ycjio- 
BMH pejibe4)a, bmaa Ky.?ibxyp ha othx luiojuajiax, H'yjibxypHoro 

COCTOHHHH nOHBbI H pABMepOB OU3,lCCIIUX HJlGU^aACii. 

liyxil yilPABJIEIlHH BOAOOXrAlillblMlf CBOflCTBAMIl .IIECA 
IlesaBHCHMO OT cocTABa, jioc ocoooHHO po3KO yMCHbraaeT no~ 
BepXHOCXHMM CXOb* B TOpHUX yCJIOBIIflX Iipil .TIllBHHX M XaflUUH 
CHeroB. Bxy 4>yHKi^Hio oii iibiiiojiiiHex h ua pasHunax, r^e, 
KAK npaBHJio, npoH;;^e Bcero iipcAOTBpainaex oSpaaoBauHe OBparoB. 
rioaxoMy, B uejiHX ynpaBJieiiHfl Boj^nbiM po;khmom pen h noHBU, 

8 Bonpocu jiccoiiej^eiiUH h jiecoBOACTBa 
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B nepByio onepeAb HeoGxoAHMo pasBOAHTb Jieca iia BOAOc6opHux 
njiomaAHx. 

ynpaBJiGHHe BOAooxpaHHOw pojibio npn noMomw jiecoBOACTBeii- 
HMX AiGTOAOB AOJIHCHO OCymeCTBJinTbCH nyTOM npOBGAeHHa py6oK 
npoMOwyTOHHoro iiojii»30BanHH, npH BLi6opoqi]iiix h ciijiouihhx 
pyGnax, npn OHucTKe jigcocck, a xaKH^e npn iiOA6ope iiopoA AJifl 
jiGcopaaBeAGHiifl ua 6e3jiecHWX njiomaAHx. 

B :^ocax BOAooxpaiiiioii 30 hm pySiaf yxoAa b nojiiiux apcboctohx 
nponoAHTCfi iiHTeiiciiBiTOcTbH) B 20—25 '*0 no 3anary, Bw6opo4Hue 
pySroi—B 30‘’o w cnjioiiiiihic—jiococOKaMii r)0-MeTp()B()ii luiipuHU 
npn paBHOMepnoM pacnpeACJieHim nx b iipocTpaHCTBc. 

B Jiecax CeBe])a, fag HcnapoiiHG c noBopxiiocTii iio^ibw ii no- 
KpOBa IIG31ia»IIITCJlLHOG, CnJIOinHHG py6KH OCymOCTBJlfllOTCH 6ojlh- 
niHMH njioinaABMH. 3 to coAoficTBVGT yBGJiM'iGHHio cyMMapuoro 
Hciiapeniifl h ocJiaGjiGnmo iipoAGccoB saoojiaHMBaHiin. 

B o().TiacTii opraHHaanHH jiecjioro xoaniicTBa iiojiyMoiiHLiG AaH- 
HMG iipnMGHfliOTcfl B c})opMO paBHOMepiioro pac*irpGAe.;iGimfl no 
^JIO^^aAH ApeBocxoGB paanoro Boapacxa, cocxana n nojnioxw b 
TGX cjiyqafix, Koi’Aa noBepxnocxHbiii cxok naAO ncpcBocxii no 
BnyxpnnoHBGHHLin. B Jiccax, fao no rnAp^viornnecKiiM yc.iOBiinM 
iieo6xoAHMa GopnCa c H36bixKOM BJiarn, paanoAHx e;ii» n Jincxiion- 
imny. B oxACJibHux CMaynanx Moryx 6wri» ncnojib30Baiii»i oc'insm 
II ocnna, oAiiano AoncxBue axiix nopoA nan B.JiaronoxpG6nxe;ioii 
npoAOJiJKacxcH oncub KopoxKiin ncpiioA. lla iioHBav c naGuxon- 
HWM yBJia>KHGHWCM ApOBOCXOII COAGp/KaXCB B OMOJIOHvGUUOM cocxon- 
HiiM, oGecnennoaiomeM bj jconyio npoAyKxnnnocxb. 

B ropubix yc.roBiiHx BOAooxpanHbio neca AojiHtnbi npGAynpe>K- 
Aaxb 3po3ifio H cHG>Ki*bie oSBajiLi. 3x0 At>cxnracxca co3AaniieM 
M noAAopHxaHHGM BHCoijoit coMKHyxocxw ApoBocxoGB H oopaaoBB- 
HHGM MoiAijoH iioAcxnnKii. OKcriwiyaxaiuiH -xoca b AaiinoM cjiyqaG 
npoBOAiixcH xo.xbKO nocxGiiGiiHUMn, BbiGoponiibiMi! HJiii rpyiinono- 
BMGopo4HiJMH pySKaMit c noAAepHcaniiGM HanGojii.ujeii iijnj)MJibxpa- 
AHoiiiioii cnocooHocxii nonsw. 

B aacynurnubix paiionax bo 7 J[gxch padoxa no oxGopy aacyxo- 
ycxoiimiBux ApcBCcuux nopoAii cosAannio no.Tioc, coAciicxByjomnx 
paBHOMepnoMy pacnpoAOJiCHHio cncra no iiJiomaAH. 

I f nr m u my ni Jiera 
AKadeMUu fiayn CCCP 
Mocnea 



SCIENTIFIC INVESTIGATIONS 
IN THE USSR ON FOREST HYDROLOGY 
AND MEANS OF REGULATING THE WATER-PROTECTING 
PROPERTIES OF A FOREST 

Extensive and many-sided investigations of the hydrological 
role of a forest, carried out in different regions of our country, 
permit making use of the diverse part played hy vegetation, of 
agrotochiiical measures and of other biological factors, to solve 
the problems of inteuvSifying the feeding of soils and ground with 
water. 

As a result of investigations in conditions of plains and moun¬ 
tains, important conclusions have been made of great hydrob^gi- 
cal significance. Here are the main ones. 

1. In drained watersheds, with snow-stocks not less than 20 per 
cent of the annual layer of atmospheric precipitations, a close 
dependence between the average anrnial run-off and the rate of 
precipitations arises, which can be formulated as follows: the 
more the quantity of precipitations, the more the run-off. 

2. The quantity of atmospheric precipitations, falling to the 
surface of the soil, depends upon the locality height and relief, 
availability of tree vegetation, grass cv)ver and forest litter. 

3. The quantity of atmospheric precipitations of different 
intensity, intercepted by the crown of a forest, varies, depending 
on the composition, density of crown and age of the stands. 

4. In comparison with woodless areas, improvement of the 
soil porousness under the influence of a forest provides additional 
stocks of water entering the soil-ground bed. 

5. The soil structure improved due to loosening effect of the 
root systems, to less soil freezing through and to moisture¬ 
s’*' 
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capacious and moisture-permeable litter available, creates favour¬ 
able conditions in forests and shelter-belts for absorbing the 
moisture by tlio soil and for decreasing the surface run-off. 

6. The surface run-off from small watersheds varies, depending 
on the per cent of woodiiiess. With woodiness increased by 1 per 
cent, the run-off coefficient is decreased by 0.004 to 0.006 in 
a forest zone and by 0.008 to 0.010 in a steppe zone. 

These figures do not, however, give any reason to consider that 
woodinoss should l )0 increased to 100 per cent. With forests prop¬ 
erly distributed over a watershed, large forests being accommo¬ 
dated along the horizons, it is possible to transfer the surface 
run-off almost completely into the intrasoil one, the per cent of 
woodiness being small. According to observations of many years, 
coefficient of the surface run-off in conditions of steppe is about 
0.70. With 6 per cent afforestation in the upper, middle and 
lower part of the slope to the total area of the watershed, coeffi¬ 
cient of the run-off is already equal to 0.30, and with IS per 
cent of wood]ness it is equal only to 0.08. 

In mountain conditions of the Caucasus, under the crown of 
beecli-liornbeam (Fagus-('arpinus) stands with density of crown 
0.7, surface run-off is almost non-existent. Thin stands willi den¬ 
sity of crown 0.2 to 0.3 give a run-off of 15 to 23 per cent less 
than an over all cleared space. A litterless ground gives a run¬ 
off 35 per cent larger than a ground covered with densely over¬ 
grown bramble. Increased surface run-off in wood-cutting areas 
lasts for 3 4 years; past this period it becomes like that of sparse 
area.s. Thus in mountains reduction in fullness to less than 0.5 is 
undesirable. Economies in mountain forests pursuing water- 
protecting and anti-erosion purposes, should be based either on 
a selection system, reducing the density of crown to 0.7, or on 
a group system with cutting out openings of 25 to 30 m. of a dia¬ 
meter, or on a uniform system. 

7. Under similar physical-geographical conditions, influence 
of a forest results in change of water-supply of largo and average 
rivers in a forest-steppe zone. With equal rates of precipitations 
and snow-stocks, not less than 18-20 per cent to the annual sum of 
precipitations, a close dependence between the woodiness of a 
locality and the quantity of a run-off is established. As the woodi- 
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ness increases, the average annual surface run-off decreases. The 
forest transforms the run-off: it decreases the surface run-off by 
20 25 per cent and increases the subsoil run-off by 54 per cent. 
The general rate of the run-off remains unchanged, but water- 
supply of rivers in .summer time becomes increased. 

8. Forests in mountain and hill regions perform several du¬ 
ties: simultaneously they mitigate inundations by regulating the 
flow of water, protect and increase the quantity of water in moun¬ 
tain springs, reduce avalanches and prevent the soil from erosion. 

Besides revealing the general regularities connected with a 
forest as a regulator of a run-off, much attention has been paid 
within the last decades to clearing up the hydrological role of 
different forest ty()es, and within their limils to clearing up the 
hydrological regularities, connectCMl with the process of stand 
developmenl. in different forest types. 

HYDROLOGICAL ROLL OF DIFFERENT FOREST TYPES 

Uifferences in water regime of soils, covered with tree vege¬ 
tation, are determined first of all by the quantity of moisture spent 
for transpiration, by summary evaporation and l)y surface run off. 

In recent years intensity of transpiration of a number of tree 
species has been established by L. A. Ivanov, Corresponding 
Member of the Academy of Sciences of the USSR. According to 
his data, intensity of transpiration is greatly dependent on tlie 
humidity of the soil. With the level of subsoil waters and the hu- 
midily of soil increased, transpiration grows. Within a definite 
geographical region and the same limits of soil humidity, transpi¬ 
ration intensity of different tree species differs. In regions situa¬ 
ted near Moscow, and in the southern steppe (in Derkule), average 
twenl y-four-hour transpiration intensity in mg/gr/lir is expressed 
by tlie quantities shown in 'table J. 

Expenditure of moisture for transpiration of different tree 
species within the limits of a definite regi(»n depends upon the 
mass of leaves that covers the stands and varies according to their 
ago, density of crown and growth conditions. The largest stocks 
of leaves covering the stands of all tree species fall on the culmi¬ 
nating period of the current increase. At the age of 60 the largest 
stocks of fresh leaves are expressed by the following quan- 
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Table I 

Average twenty-four-hour transpiration intensity in regions near Moscow 
and in Derkule (in mglgr/hr) 



Regions 

near 

Moscow 

1 Southern stcppcs-Derkulo 

Species 

jrigh sub¬ 
soil waters 

Deep subsoil 
wa ters 

(lomuum ash-tree (Fraxinus excel¬ 
sior L.^ . 

502 

384 

155 

Maple of keen shaped leaves (Acer 
platanoides L.) . 

326 

297 

104 

Linden (Tilia cordata Mi 11.^ . . . . 

430 


2.31 

Warty hirch (Betula verrucosa Ehrh.j 

433 

357 

1()6 

Cutting oak-tree (Quercus robur h.) 

374 

280 

100 

Pine-tree (Pinus silvestris \j.) . . . 

1 141 


76 

Asp (Populus tremula L.) . 

245 

34 

— 


titics: spruce — 20.8 tons/licctare; pine — 11.9; birch — 9.29; 
oak — 7.05; asp—0.26 and linden — 5.78. 

Knowing the quantity of hours of the whole transpiration 
period, it is not difficult to dotorinino expenditure of moisture 
for transpiration by different stands per hectare. 

Expenditure of moisture for transpiration of stands has been 
doterinined for tliose of pure spruce to be 308 mm, pine — 220 mm, 
birch — 295, oak in southern fore.st-steppe — 242 mm. 

'raking into account variations in transpiration intensity, it 
is natural to expect different expenditures of moisture for transpi¬ 
ration of stands grown in conditions of different soil humidity. 
For example, expenditure of moisture for transpiration in pure 
pineries varies, dcperident on water stocks in one meter soil layer 
as shown in 'Fable 2. 

Thus, the largest expenditure of moisture for transpiration 
takes place when the stocks of moisture in the soil are 180 mm. 
The expenditure is less both with excess and deficiency of mois¬ 
ture. A peaty layer formed with excess of moisture is distinguished 
by acid reaction and poor physical properties, promotes develop¬ 
ment of unaerobic conditions, as a result of which vital activity 
of pine is reduced. 
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Table 2 


hxpmdilure of moisture for transpiration in pure pineries^ 
depending:' on water stocks in one meter soil layer (in mm) 


Stock of moisture 
in the soil .... 

60 

100 

140 

180 

220 

260 

3(K) 

380 

Kxpendituro for trans¬ 
piration of the 
stands. 

is/i 

200 

220 

225 

210 

195 

155 

126 


In addition to expenditures Tor transpiration, part of the mois¬ 
ture is iritercepteci by the crown of the trees and evaporated back 
into the atmosphere. 

Total annual interception of precipitations by the crowns 
of (io-year-old stands, in per cent, is equal for spruce to 37.0, 
pine— 21.0, birch — 12.0, asp — 11.0 and oak — 18.0. 

The third important item of moisture expenditure is transpi¬ 
ration of grass and moss vegetation. The summary evaporation 
from the cover and the soil under the crown of pure stands varies, 
dependeiit on the species composition of the cover. Under the crown 
of pure one-storoyed full pine stands, expenditure of moisture for 
evaporation by different cover varies as follows: dead cover — 
63 mni, rcindeermoss (Cladonia) — 79 mm, green mosses (Hypna- 
ceae)-~80 mm, Jiaircap moss (Polytrithum commune) —190 mm; 
sphagnum (Spliagnaceae) — 227 mrn, wood sorrel {(Jxalis 
aceto,sella L.)—loO inin, whortleberry {Vaccinium myrtillus L.)— 
116 mm, cowberry {Vacc, viii^ idaea L.) — 128 mm. 

Substantial variations in expenditure of moisture to the total 
evaporation have also been registered under the crown of 220- 
year-old oak stands. Here the moisture expenditure by different 
vegetation-cover from April 1 to October 1 is expressed by the fol¬ 
lowing quantities: 

In thin t.taiids Within thick 
(in mm) underwood 


(in mm) 

CTontwccd (Aegopodium podagraria L.) . 155.t)S.0 

Sedge (Carrx pilosa Scop.j. l.’^li.S 78.0 

Starwort (Slcllaria holcstea L.^. IMl.O 69.0 

wSolomoiiseal (PolygonntummuItiflorumiWX.) Sl.O — 

Lilv of the vallt'v (ConvaUaria ma/alis L.) 130.0 — 

Liller.'. 6S.0 54.0 
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Part of tho atmosphoric precipitations is also spent for the 
surface and intrasoil run-off. Within tho limits of the same 
forest-vegetation zone the surface run-off varies, depondenl on 
the mechanical composition of the soil, relief and woodiness of 
the locality. With equal relief the run-off coefficient in a forest 
varies, dependent on the degree of soil freezing through, its humi¬ 
dity and density within the limits from 0.1 to 0.4 on foamy soils 
and from 0 to 0,4 on sandy soils. The soil freezing through, as 
is known, depends upon meteorological conditions, thickness 
of the snow' cover, depth of the deposition of subsoil waters, 
fullness and composition of the stands and thickness of the 
litter. 

In general, principal moisture expenditures for transpiration, 
evaporation and run-off depend upon the forest composition 
connected w'ith jne<‘hanical conijmsi!ion of the soil and its fer¬ 
tility. 

As is evident from the above stated, homogeneous forest 
plots with similar forest-vegetation conditions, composition 
of tree species, with comparatively similar progress in growth of 
productivity of the stands, with similar composition of other 
vegetation of ripe ago and with uniform variation of the sjx'cies 
will s])end in conditions of identical relief equal quantities of 
moisture. 

« 

Combination of such homogeneous forest biogeocenoses is 
accepted to be called a forest type. 

In hydrological respect a forest type is the sanio natural- 
historical factor as a soil with its mechanical composition, struc¬ 
ture and fertility that conditions one or another forest type. 
Transpiration intensity as well as the quantity of moisture 
transpirated in every forest type depends upon the s[)ccies 
composition ajid the shape of the stands wdiich vary, in turn, 
dopendont on the soil. Thus every forest type performs its 
own hydrological role, determined by more or less constant 
moisture ex})euditure for transpiration, summary evaporation 
and run-off. 

In pine forcsl types near Moscow expenditure of moisture for 
transpiratioji and summary evaporation is detcrmiiiod by the 
following quantities (Table 3). 
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Table 3 

Moisture expenditure in pine forest types near Moscow (in rnrnj 


Korost type 

Transpir¬ 

ation 

Evapora¬ 
tion from 
the cover 

Intercep¬ 
tion by the 
crowns 

Total 

Mossy pinery (J*ineliiiii li^locoinicj 
sum). 

1 173 

79 

Hi) 


Cowherry pinery (I’inetum vaccinio 
sum) . .. 

1 i!ir. 


8h 

364 

\\ liorlleberi y pim-ry (PjiK'lum inyr- 
tiJlosum). 

1 217 

121 


42<S 

Iliiinapniossy jjijiery (PiiK‘tiini poly 
trichosnm). 

1 165 

190 

8() 

441 

Spliaiiiium pijiery (Pjjietuin spliag- 
nosiiin). 

i lli> 




Cowljerry sj)ruce wood (Picoetum 
vaeciniosum). 



70 


Wliorlleheiry spruce wood (Piceetum 
nivrLillosuni). 

1 207 




\\'j>rll(‘lK‘rry birch wood (B(‘lulotuin 
uivrtillusuni). 

1 300 


too 



largest moisture expenditure for summary evaporation 
in suinmci* time is characteristic for haircapiuossy pijieries and 
\vhortlel.)ej*r>' spruce woods. In spruce and birch forest types 
moisture expenditures for summary evaporation are noticeably 
higher than in pine I'orosts. In the regions situated nearer the 
South, |)arti( ularlV with moisture del’icicmcy, pine and oak plan- 
tatiims, as already mentioned, considerably lessen moisture 
expenditures for transpiration. Here different species have a 
different degree of lessening. For example, in arid stepi>emoisture 
expenditure for transpiration of pine stands of 60 years of age 
is equal to 146 mm and in oak forests of lo years of age, accor¬ 
ding to L. I. Ivanov s data, to 135-14S mm, that is, about 
1.5 times less than in tbe zone of conjf)ound forests or with 
non-deop subsoil waters in arid regions. In the regions with 
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moisture deficiency, under the influence of environmental condi¬ 
tions, leafiiicss and stands grow thinner. The same dependence 
with variation of forest types characterizes oak stands as well. 
In the zone of the southern forest-steppe the least quantity of 
moist ure for summary evaporation is spent in saline oakery and 
the greatest in goutweed-sedgo oakery on dark grey soils. 
All this provides convincing evidence of the fact that different for¬ 
est types are of different hydrological performance (Table 4). Within 
the forest types with damping deficiency, a considerable part 
of the moisture is spent for the surface run-off on foamy soils 
or penetrates deeply into the ground on sandy soils and joins 
the rivers by inirasoil run-off. In high productive typos, on the 
contrary, a considerable part of the moisture is spent for summary 
evaporation and in a vaporous state is t ransferred to other regions 
of the country. 

In general, the more the stock of the stands, the more the mois¬ 
ture expenditure for transpiration of the tree and shrub vege¬ 
tation, and the interceptio?r of proci[citations l)y the crowns; 
on the contrary, evaporation from the surface of the soil and 
transpiration is higher there, where the stock of the stands is 
less and where naturally loss is the degree of density of the 
crown. 

Cx'rtainly, together with this we should bear in mind that 
the stands of the same composition ami age in different forest- 
vegetation zones spend different quantities of moisture. Expen¬ 
diture of moisture for transpiration by 150-year old pine stands 
in almost the same longitude, hut along tlie lafitude 04/^ North, 
is equal to 100 mm, along the latitude 50 North—183 mm, 
along the lalitude 51° North—203 rnrn and along tlm latitude 
49 ^40’ North even at the age of the stands of 40 years it is equal 
only to 140 mm. 

Thus the hydrological role of a forest is closely connected 
with forest types and physical-geographical zonos. Expenditure 
of moisture by the stands is decreased with the stock of timber 
declining within a certain area unit. 

Low productive forest types return small quantities of 
moisture for evaporation, and therefore a greater part of it is 
spent for run-off. 



Table 4 


Ilydrolof'ical role of different forest types 


F(»r«st type 

%aa 

C- — — c 

'"5.S “ 

«. C5 

r; C C3 ~ 
^ eo 

o 

Atmospheric precipi¬ 
tations for sumnuT- 
time (in ram) 

Total moisture ex¬ 
penditure (in ram) 

Kvaporatinn from 
the cover and litter 
(in mm) 

Kvaporation from 
the crowns (in mm) 

Transpiration (in 
mm) 

Total stork of the 
stands, (in m*) 

S od go-gon tweed onkcry 
(Quor COtii m ca r icoso-aego- 
pod i os urn), slope . . . . 

188.0 

199.0 

.387.(1 

73 

75.0 

237 

5oS 

Sed go-gou tweed oakery 
(Qucrcetiim caricoso-ao- 
gopodiosum). 

155.0 

J99.r, 

3o4.0 

75 

74.7 

204.9 

464 

Kield-niaplc oakery (Quer- 
c;eto-ac:(jretum caiu|'estre), 
east slope. 

177.0 

199.8 

300.0 

80 

1 

70.0 

166.6 

300 

Sedg()-goutwei‘(l -1 i iideii oak¬ 
ery (Tilieto-qnercetnm ea- 
ricoso-aegopod iosuinj, 
northwest slo] (• .... 

129.0 

199.0 

328.0 

80 

[ 

71.8 

176.8 

419 

Kvonymns oakery (Qiierce- 
turn evonunosuni), soutJj- 
east slope . 

SO.O 

199.0 

279.7 

85 

09. G 

125.0 

193 

Saline oakery (Quereetuin 
saliiiuriij. 

53.0 

199.0 

232. G 

SO 

58.0 

108.0 

120 


In oak stands on foamy soils the moisture run-off under the 
forest crown is larger with lower productivity of the stands and 
with greater soil salting. 

Surface run-off on dark grey foamy soils in sedge-goutweed 
oakery is only 4 per cent to the annual preci|)itations, and infil¬ 
tration into the ground—18 per cent. In sedge-linden oakery 
on the slopes of tlie northwest exposition on foamy soils, run¬ 
off is equal to 13 per cent and infiltration —18 per cent. In field- 
maple forest type on the southeast slopes, run-off is expressed 
by 18 per cent and infiltration — 11 percent. At the same time 
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in saline oakery also on foamy soil, run-off is 36 per cent and 
irifillration —15 per cent to the total quantity of annual preci¬ 
pitations. In saline oakery summary evaporation is equal to 
half and on foreslless saline soils only to 25-30 per cent of 
annual precipitations. Such a great run-off is caused by low por¬ 
ousness and poor moisture permeability of the soil. In the interests 
of improvement of physical properties of the soils, under these 
conditions, it is necessary to select such tree species which re¬ 
concile themselves to salting through and inii>r()ve the structure 
of the soil. 


HYDROLOGICAL ROLL OF STANDS 
OF DIFFERENT AGE 

In the interests of regiilal.iiig the water regime of the soils 
and run-off of a river within one or another territory, we under¬ 
took some clearing up of water expenditures for transpiration 
and suminarv evaporation in the process of development of the 
stands. For Ihese purposes numerous observations have been 
carried out to find out moisture expenditures in pine, spruce, 
oak, asp and ash stands of different age. The resulls of the 
observation under 500 mm of annual precipitai ions have been 
summed up in Table 5, 

The greatest quantity of precipitations is intercepted ])y the 
crowns of 40 GO year old pine, oak, and s])ruce stands ajid by 
those of 20-30 year-old ash and as[) stands. At tJie age 
of 40 a pine-tree intercepts by its crown and evaporates back into 
the almosphere 53 inin, oak-tree—56 mm and asli-troe—7:1 mm 
of moisture more than at the ripe age. Together with an increase of 
evaporation from the crowns, reduced evaporation of moisture 
is observed at the age of 40-60 from the siirfaco of the grass cover 
and the litter. Later on, as the stands become older and thinner, 
the summary evaporation mentioned increases to 57 mm and in 
case of an oak-tree—to 67 mrn. 

A forest, as a hy<lrological factor, shows very great effec¬ 
tiveness when spending moisture for transpiration. The greatest 
expenditures are characteristic for pine at the age of 40, for 
oak at the age of 50-60, for spruce at the age of 60, for 
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ash and asp at the age of 20-30. Later on, as the stands become 
older, expenditure of moisture falls. It lasts until under the crown 
of the stands grown thin spruce develops. As a second store of spruce 
under the crown of pine-tree or of accompanying species 
appears, expenditure of moisture under the cover of oak-tree for 
transpiration increases. 

Summary evaporation reaches its maximum also at the age 
of 40-()(), wliile moisture spent by tlie pine stands at the age 
of 40 is 140 mm more than at a ripe age, by oak stands —169 mm 
more, by spruce stands —186 mm more, by asp stands —71 mm 
more and by asli-tree stands — 83 mm more. 

In tiie stands thinned by felling till the density of crown 
becomes 0.4, expenditure of moisture for evaporation within 
the first years alter the felling until grass vegetation appears 
is 100 mm less than in full pine stands and when grass cover 
appears under tlie crowji of the stajids it is 16 mm more than in 
full stands. Analogous regularity has hoeu revealed in case of oak- 
tree and ash-tree stands. Conseqnently struggle for moisture 
should he carried ou with tlio help of reasonable thinning until 
the density of the crown is 0.7. 

It sliould J>e noted that moisture expenditure for transpira¬ 
tion and summary evaporalion is closely connected with the 
mass of leaves in the stands. The mass of leaves is, in turn, con¬ 
nected with an increase. As a result, dependence between current 
increase, transpiration and summary evaporation is rectilinear. 
These regularities permit rogulatijig the water regime of soils 
by planliug tree species differing from each other by produc¬ 
tivity or by varying the age of the stands. On soils disposed to 
water logging, it is necessary to try planting quickly growing 
species; on the soils with damping deficiency the stocks and the 
increase of moisture in the soil are regulated bj'' felling for proper 
maintenance of forests. 

In conditions of tJie North foresters strive,after complete clearing, 
to afforestate as soon as possible tJie area of the soils disposed 
to water logging, with moisture spending species such as larch, 
spruce, asp and poplar, and in the forest-steppe zone in conditions 
of unstable humidity, to speed up planting and quick growth 
of densely crowned oak stands. 



HYDUOLOGICAL ROLE OF WOODLESS 
AREAS 

Hydrologiral rolo of woodless areas varies, closely depend¬ 
ing on the mechanical composition of the soil, its cultural 
state and on the size of the woodless areas. In the woodless areas 
moisttiro stocks in tiic soil are closely connected with the quan¬ 
tity of the run-off and with summary evaporation. 

With the same mechanical composition of the soil the sur¬ 
face run-off varies, depending on fhe conditions of the relief. 
On sandy soils with the gradient 0.002, the run-off coefficient 
equals !o 0.13 and with the gradient 0.01 it is equal to 0.2; with 
the gradient 0.14 it reaches already 0.3. In case of similar relief 
with the gradient 0.14 the run-off (coefficient varies, depending 
on the mechanical composition of the soil. On saline loamy soils 
it is e(jual to 0.71, on loams — (<> O.OH, on chestnut loamy 
soils—0.48, on black earths—0.34 and f)n sandy loams — about 
0.18 0.20. 

On loamy soils in case of similar relief the run-off varies, 
depending on the character of soil cultivation. On plougliing 
along tlio slopes it varies, depending on the degree of soil freez¬ 
ing through and packing from 0.1 to 0.3; on lands uncultivated 
for many years it varies, depending on vegetation thickness, from 
O.OS to 0.93. On deep soil ploughing and loosening the run-off 
coefficient is equal to 0.01-0.02. 

Under the same conditions enumerated, moisture stocks at 
the end of the vegetation period vary, depending on the size of 
woodless areas. For example, on cleared spaces 1000x1000 
within the layer of 150 cm, they are equal to 105 mm, 
and on a glade 60x60 —to 178 mm. In a steppe at 400 m 
di.stance from the forest wall, moisture stocks are deter¬ 
mined to be 69.1 mm and on a glade 100x100—91.1 mm. Such 
a difference is caused by less water stocks in the snow 
covering extensive woodless areas and by a higher degree 
of evap(jration. 

In general, the hydrological role of woodle.ss areas greatly 
varies, depending on the mechanical composition of the soil, 
relief conditions, vegetation species within the.so areas, the cul¬ 
tural state of the soil and size of forestless areas. 
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MEANS OF REGULATING THE WATER-PROTECTING 
PROPERTIES OF A FOREST 

Independent of composition, a forest lowers with special 
sharpness the surface run-off in mountain conditions on cloud 
bursts and snow thawing. It also performs the same functions 
in plains where, as a rule, it prevents first of all formation of ra¬ 
vines. Therefore with the purpose of regulating the water regime 
of rivers and soil it is necessary primarily to cultivate forests 
in watersheds. 

Regulation of the water-protecting role according to for¬ 
estry methods should be realized by means of thinning, selection 
system, clearing and cleaning the parts of a forest where trees 
are felled, as well as by selection of species for cultivation of 
forest in woodless areas. 

In forests of a water-protecting zone felling for the purpose 
of maintaining forests in full stands should be carried out with 
an intensity of 20-25 per cent to the stock, selection system 
with an intensity of 30 per cent and clearing should result in 
the formation of felling areas 50 meters wide evenly distributed 
over the forest space. 

In the forests of the North where evaporation from the sur¬ 
face of the soil and from the cover is insignificant, the clearing sys¬ 
tem is applied within extensive areas. In comparison with nar¬ 
row wood cutting areas, it promotes an increase of summary 
evaporation and prevents intense water logging processes. 

In the sphere of organization of forest economy the data 
obtained are applied in such practical forms as even distribution 
of the stands of different age over the area, variation of com¬ 
position and fullness of a forest when it is necessary to transfer 
a surface run-off into an intrasoil one. In the forests, where hy¬ 
drological conditions require a struggle against moisture excess, 
spruce and larch are being cultivated. In individual cases it is 
possible to use birch and asp, but the effect of these species as 
moisture consumers lasts for a very short period of time. On the 
soil with superfluous damping the stands are kept in a rejuv¬ 
enated state securing high productivity. 

In mountain conditions the function of a forest is to prevent 
erosion and avalanches. This can be achieved by creating and 

9 Bonpocu jnecoBCAeunfi u jiecoBOACTBa 
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maintaining a high density of crown of the stands and by 
formation of thick litter. Exploitation of the forest in this case is 
carried on only by uniform, selection and group systems with 
maintaining the largest infiltration capaliility of the soil. 

In the sphere of forcstrj' in arid regions work is being done 
on selection of drought-proof tree species and creation of belts 
promoting even distribution of snow over the area. 
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liayHEHIlE BSAHMOAEliCTBIin 
MEHC^y JIECOM H 11OHBO0 
B CCCP 

npo6jieMfci JiecHoro iioqBoncACHifH .laHHMaioT oco5oe mgcto cpej^a 
npoGjieM, pa3pa6aT}iiBaeMLix b CCCP nayKoii o Jicce, xan nan noqBLi 
cocxanjiflioT Kojioccajibnoe n Beniioo 6oraTCTBo iiapoAOB jiio6oir 
CTpaniJ n anjiHioTCfl Henc^iepiiaoMLiM hctotohkom, oCecnenn- 
Bai01I(HM HOJIOBeMOCTBO HOoSxOZ^HMLlMIf npO^yKTaMH IIUXaHlfH H 

paanooCpaaiiMM chipbCM nponaBOACTBenHon flCHTOJiLHocTM. 

C noHBaMM, Kan o^hhm m 3 BaHCHenmnx ycJioiuTM cpcAW o6wTa- 
HHH pacToiiHii, cnnaanui iipoHaBOAHxojibHOCTb jiecon w bo3mo>khocti> 
jiecopaaBOAOHMH b ^e.urecHux panonax, sannMaiou^HX o6mMpHbie 
npocxpaucTBa b GC^GP. 

B DTJTx AByx HanpaBJTOHHHx B GGGPn BeAyTCHOcnoBHue naynno 
HCCJiGAOBaTCJibcicuo pa6oTw no jiecnoMy noHBOBea;eHHio. 

Hayqno ooociioBaHHoe noHHManne BaaiiMOCBHaeri Me>KAy JiO' 
COM ii nonBoii HepaapuBHO nepcnjiexaoTCH c nMeneM ociioBarenfl 
pyccKoif iiiKOJiLi noHnoBOAGHnn — B. B. J^oKyqacBa. PaapaCo- 
xanHoe mm y^onne o iioHse nan caMOcxoHXOJibHOM npwpoAnoM o6- 
paaoiiannii m ycxaiioBJieHHue renexHqocKne xnnLi nonn HBiiJincb xomii 
oxnpaBHKiMn HananaMif JiecoBeAenHH h jiecoBOAcxBa, Koxopwe n 
airaHnxejibHOfi Mepc onpcAejinjin jiajibiiciiince paaBiixiio pa6^T 
no ifayqeHnio BaauMOCBHaeii Mewj^y nocoM h iioHBoif. 

KpynHeiiniMii necoBOA namcM cxpanu P. O. Mopoaos xau xa- 
paKxepnaoBaji aHaqeiine yncHiifl B. B. floKyHacna jiJia JIOcoBo;^• 
CTBa: «B Mooii nniaiin bxo yneimo cbirpajio poniaiomyio pojib a 
BHecjTO B MOH> ACHXGJibHOcxb xaKyio paflocxb, xaKoii cbgx h ^ajio 
xanoe npaBcxHenHoo yflOBJiexBopeHne, hxo h ne upe^cxaBJinJi 
co6c cBoio >KH3Hb 6e3 ocHOB ^OKy^BeBCKoii niKOJiLi H BoaspennH 




ee Ha npwpoAy. IIpHpo^a coMKeyjiacb mghh b e^HHoe uejioe, 
KOTopoc noauaTi. mojkho, tojilko ctoh iia iiccjicAOBaimax tgx 4)aK- 
Topon, BaaHMOAOMCTBHO KOTOpUX H ;^aCT aTOT BGJIHKITII CMHTG3 

OKpy>Kaiomcii nac npwpoAU)). 

yCTaHOBJICHtIG Cnfl3W MCHCay JIGCHOii paCTHTGJIBHOCTMO H HOH- 
BaMM iipoxofliijio Kpacnoii hmti>k) bo bcgx pa6oTax F. CD. Mopo- 
3 ona no Hayneniiio .iccob Pocchh h namjio Hau 6 ojicc nojiiioc 0606 * 
meniie b BUAaiou^oiicn Kimro aroro anTopa—«yHOinte o jrecc». 

B GCC^r^ paoBiiTHC iiAGif B. B. /(.OKyaacBa iipiiMCiiMTOJiLiio k 
JIGCHI iIM HOMBaM HGnpepblBHO paaOKBaCTCfl H COBCprnOHCTByGTCfl 
n cooTBOTCTBiin c aaj^aqaMii, cTanfiiUMMUcn iiJiaiioBijM coniiajincxM- 
MGC KlIM X()3 aitCT BOM. 

B iipomnoM, iiapnAy c B. /^OKy«^aGBUM n F. (D. MopoaoBWxM, 
B iiayHOHifn BaanMOAOHCTBnH MOK^y necoM n ii04Bori Miioroo c^c- 
jiajin K*. K. Feapoiiu, 11. ('. IVoccobm'i, ('. 11. Kop/KMHciniii, 15. 15. IIo- 
Jiwiion w jip. flo ocotjoG MGCTo aanuMaroT iiccjic;;onaiina B. II. Bep- 
iiaACKoro ii B. P. Biini.jiMca, noKaaaBrintx BGAyiueo 3na4onnG >km- 
Boro BGiAGCTBa D oopa3onaiiMW nonn Booomc n jiccitijx d MacTHOCTW, 
a TaK>KC pOJlH B MX paaBHTIlM f)IIOJI01'H4(^CKOr<) KpyrOBOpOTa 
BcruecTB. 

B iiGCJiGAHOG AOCHTMjicTMG 3X0 HafipaBJJoniie iTo;iy4n/io 
Hoiimee coBoprnoHcxBOBaiiue b xpy^ax aKaAOMHica B. Jl. CyKaqena, 

B pa3BM rOM MM 6MOrOOUCHOXH4GCKOM, MJIM KOMIIJIGKCIIOM, H3y4GHMTT 

npupoAbi ;ioca. 

B 3XOM KoMiiJiei^co yqGHMio o 1I04BG yAOJinercH ocoHoc bhh- 
MamiG, xaix naK oho iioaBOjincx BbifiBJinxb m JiayMaxjj Boayiuyio 
M MifororpamiyK) po.ib 6MOJiorH4ecKMx iiponoccoB b iio4noo6pa- 
soBaiiMif, a xaiaKO noaiiaBaxb MiiorooGpanHocxh cxaAHH paaaM* 
TllH II04B, oCyCJIOBJIGHHIiIX aXMMH npOAGCCaMH. 

B ripomnoAM Bonpocu B 3 aiiMocBH 3 M MOK/iy jigcom it no4noH 
ii3yHajiHci> Jinnib oxACJibiiuMH y4ciiMMM. C ycxaiioB.7ieiineM n Poc¬ 
chh COBGXCKOM BJiaCXH XaKOeM3y40IIIlG OCyiUGCXBJIHOXCfl llJianOMepHO, 
oiiMpancb iia ncc yBOJiMHMnaiomyjoca ccxi, jigchux Bucmux yacGiibix 
3aBeAenMii, tag hmcioxch na^cApM jigchofo noaBOBGAenHH, a b na- 
yqijo-MccjieAOBaxcjiBCKHx agchbix MncxHxyxax m iia ojibixnbix jioc- 
JILIX CXaHUHflX — CCKTOpM If JiadopaxOpHM JIGCHOrO IIOBHOBCAOHHH. 

BOAblUOG MGCXO SaHHMaCX MayHGHHe JieCHbIX I104B B HllCXHTyxe 
Jioca AKaAGMHM llayK GGGP. SaHHiiaoTCH hx HayHCiiMCM w noHnen- 
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HUH HiicTHTyx AH CCGP. B 4)HjiMajiax AKaMeMMw HayKCCGP,BO 
MHornx aKa^CMHfix iiayn coio3hux pecny6jiHK xaKmc opraimaoBaHU 
jia6()pax(}pMH jiociioro noHDOBeaeuMH, b sa^ann Koxopux bxo^hx 
H^ yneiinc MHorooGpa^iiux BoafleiicxnirH jieca Ha hohbu h uohb 
iia Jiocjiwe Haca>KAC3HMH. 

OcoGojiiio iiiJipoKOo paaBHxne axw paCoxu iiojiyHHJiH b cbh 3 h 
c ocymocxBjiejiiieM MoponpMHXHu no Gopi.Ge c aacyxoii b Jieco- 
cxciiuux H cxcmibix oGjiacxax m ocBoeiiiicM Hejimiiiux u aajieH^uux 
aoMCJib. 

B liacXOHIUtiO IipCMH BOIipOCU B3aMMuOXHOinGlilIlj MUMCHy JIOCOM H 
no4BaMH| B mupoKovf nx iioiniHariHii^ pa^paGaTUBaioxcH Gojibiiioh 
rpyiiriOM jigcobo^ob h ^pyrux ciiGUnajiitc*xoB w 

CKOHH3I1 rpHpoBaitiii iia pemeiiMM cjicjryiorniix ociiobiilix npoGjiCM: 

1) JioHuiuiGiiiie iipoH3Bo;^Mxejii>uocxii jjecHux iiohb; 

2) co3;^a}iHC aainuxHux jiochux iiaea?Kacnifir iia no'iBax cxeiiHoii 
a nojiyiiycxLHiiioii aoii. 

Hcc.7ra;i;oBanMn no axiiM npoGncMaM iianpaBJieHu iia oCeciiCHC- 
uiic BOO Boapac raioiHMX iioxpeonocxoH Bapo;pioro xoafliicxBa b Ape* 
necHiio n na cobabmho iicKyccxBeBiiMX .tiociiux iiaca?KACHHii b ag* 
jiHX Gopi.Gu c aacyxoii ii HOBwmeiiMH ypoKaiiiiocxH cojiLCKOX03Hii- 
c X B G 11 11 u X j; y ;i j, X y p. 

B MayBOiiBH .lecBux hobb b GCCP oxpaB^aexca xapaKxepHaa 
H xpaAHAiiomiaa jiJin pyccKoii iiayjxu oe xecnaH cbh3l c aanpocaMH 
fiapoAiioro xoaniicrBa. 

OCOIIEHIIOCTH JIECII1.IX IIOMB CCCP 

rio4B0HHUii IIOKpOD XeppWXOpHM, HOKpUXUX JlOCaMH H HpOA- 
iiaariaHCHiiMx jiJin coaAaiiiifl jiecHbix Haca>KAoiiHif samHxnoro 
HaaiiaMeHHH, mmoox Ba/KHUO ocoGeiiHOCXH, orjiHuaiomHe cro ox 
Jiociiux rio'iB Apyi'HX cxpaii, 4xo ciiocoocxBycx paaBHXMK) iiayqeHHfi 
BaaifMOAeucxBifii moka.Y jiocom h iio4BaMH ii Gojiee umpoKOM luiauc. 

K xaKHM ocoCeiiiiocxnM cjicAycx otjiccxh, nO'-iiepBux, orpoM- 
nyio n;i(>iAaAb h Gojibiiioe paaHooGpaaHO jiochux jio4b, 4xo iiaxo- 

AHXCH B COOXBCXCXBHH C pa3H006pa3HUM BOSACilCXBMCM OXACJIbHUX 

ApeBOCHUX iiopoA H oGpaayoMux hmii xmuob jieca b paajiHHHUX 
KJIHMaxlIMCCKHX H IIOHBeHHUX yCAOBUflX HB XOppilXOpHH GGGP. 

B GGGP HMoexcfl ueorpaHimeHHaH bo 3 mo>khocxi> cpaBunxejihuoro 
HayycHMH jieciiwx hohb b lUHpoxHux aonax — ox JiecoxyiJApoBoij 
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fir AO cyGrponii^ecKOH, b ycjiOBHHX pasHoodpasHOH sepTSKaAb- 
HOii H MOpHAHOHajIBHOH aOHajIBHOCTII, FAe xapaKTep paaBHTHflUO^B 
H BJIHHHBO Ha HHX SnOAOFHHeCKHX B03AeHCTBHH BCCBMa MHOFOOS- 
pasHU. 

Bropan oco 6 enHOCTB — HajiHHHe na TeppHTopnH CCGP Sojii.- 
Hfirx iiJioiuaAeH, sauHTux pasHooSpasHUMH no cocTany, BOspacTy 
m cnocoSaM cosAaHHH ncKyccTBeHHbiMH aochbimh HacaHCAeriHHMH 
B paSHHHHHX HOHBeHHO-KAHMaTHTCCKHX yCAOBHHX— OT JIGCOCTeil- 
HOH AO nyCTHHHOii 30H. H3yHeHHe BSaHMOAeMCTBHfi H BaaMMOBJIHH- 
HHH MOKAy JieCHMMH HacaHtAOHHHMH H HOHBaMH B dTHX yCJlOBHHX, 
npoAOJiH^aiomcecH 6 onee 100 Jiex, noaBOjiHJio bckphtb hobho cto- 

POHH BJTHHHHH AGCHOH paCTHTCJIBHOCTH. 

TpoTba Ba>KHaH oco6eHHocTb — rawpoKoe paaBHTHe JiecoKyjib- 
TypHMX paSoT, Tpe6yiomHx HsyqeHHH jiecopacTHTejibHMx cbomctb 
caMbix pa3Hoo6pa3Hbix iiohb, ho HaxoAHBinHxcn noA bjimhuhom 
J ieCHOH paCTHTCJIbHOCTH H B IieAdJICKOM npomjIOM CHIITaBlIIHXCfl 
HeiipHFoAHMMu A^iH KyjibTHBHpoBaHHH iia HHX jiecHwx nacam- 
ACiiiifi. 

.HgC Mr>I nOHHMaCM KHK CJIOJKHOC H BeCbMa AHliaMItHeCKOO 61IOJIO- 
FHHOCKoe H B TO >KO BpoMH Feorpa^MHOCKoe oSpaaoBanHe. Ero paa- 
BlfTHO OnpeAe-THGTCH BaaHMOAeHCTDMOM MOKAy OCHOBHMMH KOMIIO- 
HeiiTaMH, oGpaayiomHMH Jiec, a mmouho: pacTiiTOJibHOCTbio c boa.V- 
nrwM 3HaHeHH0M ApoBecHoro nojiora, 6aKTcpnflMH 11 rpH6aMH, iiat o 

KOMBIMH H ApyiHMII JKHBOTHWMH, IIOBBaMM M FljpHblMlf IlopOAaMB 
H KJIHMaTHieCKHMH yCJlOBHHMH. 

JleC B HaillOM nOHHMaHHM npOACTaBJIHGT COBOKyilHOCTb B3aHMO“ 
CBHsaHHbix H B3aHMOAeiicTByioiHHX OiiorcoAeiionon. 

,Jlecifoir 6HoreonoH03 xapaKTcpwayeTCR cjroHCHWM B3aHMOAeM- 
CTimcM Bcex ero KOMnonenTOB. BupanccHHeM Tanoro BaaHMOAefi- 
CTBHH HBJIHGTCH npOKA© BCCFO pa3AHHHOe COCTOHIIIIO ApOBOCTOeB 
Ha OTACJIbllUX yqaCTKaX TCppWXOpHH, BUAOJIHGMbrX B TMIIKI JTGCa. 

TaKoe cocTOHHwe b kohghhom chctg o6ycjioBAHBaeTCfl npoACc- 
rasfH nocTOHHHoro oSMcna bgiagctb h ohgpfhh oJiaroAapH cymccT- 
ByiOIIJlGMy GAHHCTBy MC>KAy 6HOAOrHHeCKHMH oSpaSOBHUHRMH H 
rpeAOH paoBiiTHH jieca. 

ripH TBKOM nOAXOAG K HOBHaHHIO IipMpOAHbIX 3aKOHOB paBBH- 
THR AGCa HayRGHHO nORB, RBJIRIOIAHXCRHCTORHHKOMnHTaHHRpaCTe- 
HHM H HCHBOTHUX, a TaKHCG pe3yjIbTHpyiOn^HX B CeCe BAHRHHR 
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.ipyrnx KOMnoHOHTOB 6Horooi^eH030B, npfio6pejio ocoiio bbhc- 
HOG aiiaHGHne. IIoaTOMy HsyqeHHio noTOOoCpasoBaTejibHoro npo- 
iiocca no^t nojioroM Jieca yj^ejmexcH 6ojibmoe BHHMaHHo b Hameii 
CTpaae. 

Ma CKaaaiiHoro BwxeKaeT, hto 6Horeoi^eHOXifHecKifii uojixoji 
K H.'iyqeHHIO BSaHMOAOHCXRHH MCBC^y JieCHOH paCXHXGJIbHOCXbK) H 
noMBaMH npeflycMaxpuBaex HsyqeiiHe cbohcxb h pasBBxnH no^B 
B HepaapbiBHoif cbhsk c pasBiixMCM pacxHxejibiiocxn, MUKpoopra- 
H1I3MOB, HaCGKOMblX M HmBOXHbIX, C BaMGHGHHeM ^HXOKJIMMaXHqG- 
CKHX yCJlOBHH H X. 

nayqEHUE KpyroBoiWA oprAHnHECKnx 
i. ^ B aOJIhHbiX BE14ECTB 

B CCCP 6()jibinoe BunMauHO yAejinexcn iiayTOHMio ofiinwx aana- 
COB opraiiimecKoro nemocTna h aojibHoro cocxaBa jiecnoii pacxn- 

XGJIbllOCXW B CBH 3 Ii C IlOnBeiJHUMM yCJIOBHHMH. ^Jtfl OXOFO COBGX- 

cKHMii y»ieHbiMn pa3pa6oTaHiii moxo/^u KOjiHBecxBeHHoro yqexa 
o5Meria aojibULiMn BemccxBaMH m aaoxoM b xiinax jicca n xwnax na- 
ca^KAGHwii. OcHOBy 3tmx moxoj^ob cocxaBJiHGX HayneHiTG 3o;ibHoro 
cocxaim otwjtlhmx ^acTeii ii cyMMapnoro cocxaiia 30JibHhix ajioMGH- 
xoB jiponccHbix M KycTapiiHKOBbix nopofl, xpanHiioro rioicpoBa, iia- 

CeifOMLlX JI >KHBOTHblX IJ CBfl3M C COCXaBOM IIOHB. 

IPiyMeiine aojii.iioro cocxaiia jiiicTbeB u xboh ApexccHbix h 
i;\cTapHHKOBwx iiopoA, iipoMapacxaiomiix ii CCCP, no3BOJiHjio 
BbiBnuTb ii3Meneniifl oro, oSycjioBJieHHwe cnoiicxBaMn ii cocxaiioM 
noBB. ycxanoBJiCHO, Bxo noHBCHHbie ycjiOBHH cymecxneHHo bjihhiox 
H a naKonjieiiiie aojiu ii iia cooTHoraeniie b iiefi aojibiiux ajiGMeiixoB 
B jiHCXbflx IT XBoe oahmx n xex mo nopoA. 3 xq noAxnepjKAaexcH 
IieKOTOpMMH AaHHblMlI, npHEGAeUHblMH B xa6ji. 1. 

{Qif<"rcus rohur L.) iia cojioHAaxHaKanJinBaex naiTMOiibmiTe 
KOJiH'iecTBa 3o:ibHbix BjieMGHXOB, HCM oiipeAe^xHCTCH Hpeo5jiaAa- 
iiMG iioAKHCJieHHwx opraHiiBecKHx Benj^ecxB oiiaAa wa iioBepxnocxH 
cojioHAOB. Ha nopnbix cxaAHfix anojiiOAHH cojioimon noA nojioroM 
Jioca 3X0 cnoco6cxBycx hx oiioABOJiWBaHWio, b Aa-xbueiiniGM cmohho- 
MOMy npOAGCCOM HaKOnJIOHHH OpraHWHOCKMX II aOJIbHMX BGIAGCTB, 
npHBOAHIAHM K oSpaaOBailHIO nXOpMHHblX XeMHOCepHX jicchhx hobb 
K jiH qepHoaeMOB. CyiAecTBGHHM pasjTHBiiH ii b cocxane aojibi xboh 
cociiLi b paaiibix ycjioBHHX nponapacxaHHH. 



T a 6 Au a 1 

Cocrnae hoau Aucmte^ dy6a u zeau cocuhi ua pajAUHttMx noneax 
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1Io;|o6ijumii iicCwieflOBauniiMH buhdjiohli naiioojioo uo»iBoyjiyM- 
maruimie ApoBOCHue u KycTapmiKOBuo nopivuJ. C[)cvui mix no axoMy 
8iia4einiio b aoiio xBoiiuhix jiecoii iia ncpuoM mlx li* ctoht 6epo;uj 
{Betula verrucosa Ehrh. u B, pubescens l^hrh.) ii micTBCHiiiiuij 
{Larix sihirica Ltib., L. dahuricaTyuci.), a b jilh oi Temiwx ii (‘.tou- 
iiux oGwiacTBx Avo {Quercus rohur L.), KoTo[>wii iifinaiiaji aAoci. 
rjiaimoii iiopoAoir. 

B nGCjicAuoo AecHTHJiCTiic iiayncamo icopiiCBbix cuctom b GGCB 
yAe.[iaioT BmiMaiiHo ii reofioTaimmi, ii jiccoboaw, h iiomdobcali. 
7'ajxoe Hayaemic oco6eHiio Ba/Kiio a«ih tox paiioiioB, i/io BBipa- 
imiBamie jiccuux iiacaHtACuiiii cTajiKiiBaeTCH r no;v>(‘TaTKOM 
BJiarff. 

B oTiix ycJioBHHx 6 opb 6 a aa Bviary Me>KAy utacjii.hlimh Apeac- 
CHLIMII lIOpOAaMII lipOABJIHGTOH OCofioHBO CMJIbBO. lloaTOMy, 
noAfJupafi iiopoALi Jina CMomaiiiiux iiacaHCAciJHiii, iieoGxoAUMo 
ymiTUBaTb paaBMTMo b iio^bc KopiiOBLix cncTOM na panjuimiiiix rjiy- 
bmiax, htoGju cbgcth k MHUHMyMy KonKypenumo aa Bjiary. 

B HacToamce apcMfi b GGGP HaKoiuiciio HOMajjo AamiMX uo 
o 6 ineMy KojiiiMGCTBy KopBcii, MX pacjipeAOJiomiio Jia paajiiiBHiiix 
ivryGnuax m aojibnoMy cocxaBy Muonix ApcBcciiux ii KycTapHHKO- 
Bux iiopoA KUK B MHCTuXjTaKM B CMOiiiaiiHbix iiacaH^AaHHfix, Ha 
paajiHMiiMx iioHBax h npa paaiiux ycjioBiiax yajia/KucHUH. 
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Bco 3TW Aaniiuc iio3B()jihiot iio^omth k xeopeTimecKOMy o6oc 
uoBaimio TwiioB (-MomeHHH apobcchux nopoA iipw cosAaiiMw uacaHC 
ACHHH pasjiMqiioro iiaanaHCHWH. 

OAiioBpeMOiiHo BWHBJiemj uobhc cTopoHM no^BooCpaaoBBTejib- 
Horo If iTo^inoy-iy'fuiaioiAoro auaHouuH nacTM Kopneii 

(AwaMerpoM mohi.iiio 0,5 mm). 

TaK iiaBuuaeMbiH «KopiioiiaA» iijioaobwx Kyjihxyp Hameji 
iioA'rnopHiAOHiie n Jiecax m jicchjmx uaca>KAenMHX. O/i BupaHiaeTca 
n TOM, BTo y Apeneciirjx iiopoA oneroAHo OTMiipacT 6oJibiuoe kojim- 
TOCTBo KofBioii A*^aM0TpoM Menoe 0,5 mm, iirpaiomtix 3naHifTejjbHyio 
pojit B uGorainoHMii uomi opraHiiMecjCHMH ii aojibiihiMw ojioMeiiTaMH. 

/|,o(:TaToqii() yi;a3aTi3, mto boa cjibHUKaMU b BoapacTC 28 jigt 
Ha MopiioaeMax, a ojioe MomnocTi.io 1,6 m, oGiiapyHfeiro 5,5 x/ra 
7KHHI>1X IT 7,2 t/i a OTMCpiHMX KopnOH, a XaiOKO 7,6 x/ra MMUeJIHH 
rpuGou. 

[laKoiieri, Kopriii hmciot it eme oaho, hg Mosee Ba>KHoe hobbooG- 
pa;ioBarG.7ibnoG anaMGiiHo: homhmo j>acTBopHioinero achctbhh Kopnoii 
iia MiiiiopajiL.Hyjo mbctb iiomb, ycxaHOBJjeno BWAOJiCHire mb hmx boaho- 
pacTBOfHJMwx oprainiBGciaix bgiugctb, b icoTopoM aiiaBHTGJihiioc yqa- 
CTMG jrpillIHMaiOT MHKpOOpraHWaMW H rpil6M-MHK0pM3C)06pa30Ba- 
TGJIH. I JaHdoJIblUGG KOJIIIHGCTnO xaiCHX BMACAGHHU yCXailOBJIGHO B 
Haca/KACMiiiH o.th {Plcea excelsa Link.) m iiawMenbUioe — U3 
Ay6a (Qirrrus rohur L.) na HopHoaeMax. 

|N).ril» MHI{pOOpraHM3MOB,>KIIBOTHMXH HaCGKOMUX B llOBBOoSpaaO- 

Baniiii 11 ii.iMeiicMitiH iiohb hoa iiojioroM Jieca n jigchmx nacavKAGHiiw 
^>rpO.MHa. ^GHTCJIbHOCTb MX HGOTAGJIMMa OT npOAGCCOB paajioHCG- 
luifl opraiiuqecKoro onaAa it ero npcBpaniCHWH b ryMyc bomb. IIo 
axoMy B.'jyHeinTio mx AeHTeJibiiocTn b KOjiimocTBeBBOM m KaBGCXBeH- 
BOM BMpaHTenifB yAuJiHGTca bcg Boapacxajou^co BHHManiTO. 

Hx AOHXGjfbHoc/n. iiayHaexcH b xpex HanpaBJiGHwax: MOxanH- 
BGCb'OO BOaA(3ijCTBIlC Ha BOACXMJIKy M BOBBW, KOBAOBXpauWH B HX 

ocxaxiTax opranHnecKHX w 3ojti>hux bcb^octb m bwacjichmg KOHGa- 
Horo npoAyK'ra hx >KH3HGAeBXGJibHocTH — yrojibHOH khcjioth. 
MHoroMBCJiGBBbiMif BccjioAOBaHBHMH HaiBHx yBOHux ycxaHOBJiOHa 
HawdojibuiaB AeflTejibHocxb axHx 6HOJiorH4ecKHX oGpaaoBaHHif 
B JtCCOCTeBIIOH 30HC H .laxyxaiomafl n JIGCHOH boa BOSAeMCXBHGM 
waGuTOBBoro yBBaHiHCHiiH, a b CTeimow ii uojiyBycTbiHHoii — 
ox HGAocxaTKa BAarn b noHBax, ocoGghho b aacymAHBue nopHOAH. 
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HayTOHHe jiecHHX no^B n AHHHMHKn cocraBa no^- 

BeHHoro BoaAyxa b hhx TaKHce HBJiHOTCfl oahoh us MHororpaHHUx 
cTopoH 6Horeon[eHOTHHOCKoro nosHannH noHBoo6pa30BaHHfl no;; 
nojioroM Jieca. Bbihbjioho aHa^HTOjiBHoe «cTeKaHHe» b uii>KHHe ro- 
PH30HTH no^B CO.,, ciToco6cTByiomee pacTBopeHHio nHTaTejiBHUx 
BOmeCTB H Kap6oHaTOB KajlhUHH. Oho npOMCXOAWT B COOTBeXCTBHH 
c pasjTiiHHHMu noHB, cocxaBOM nponapacTaioii^HX Ha hhx aP^bgchlix 

nopo^, HX BOapaCTOM, HHTGHCHBHOCTblO paSJlOHCGHHH llOACTHJIKH, 
yCwlOBHHMH yBJiaHmCHHH H JKpyrHMH npHHHliaMH. 

B ycjiOBHHx H36wTOHHoro ynjiaHCHGHHH — npn 3a6ojiaHHBa- 
HHH iioHB — oco6oe SHaMeiiHG npHoGpexaeT khcjiopoahhh pgjkhm 
B noHBax h rpyuxoBMX BO^ax. Ilpn He;^ocxaxKe KHCJiGpo^a peaico 
CHHHCaCXCH lipOH3BOAHXeJII»HOCXI. flpGBOCXOOB, OCOSCHHO GJIOBLIX. 

Ha ocHOBG rionyHCHHHX AaHHLix paapaGoxaiiw npocxeiimiie Jieco- 
MejiHopaTHBHLic iipiieMiii, HanpaBJiCHULie iia Jiynmoe «npoBexpH- 
BaHHC» nOHB, B KOXOpMX npifCMU MCXaHHHOCKOH o6pa6oXKH IlOHB 
aaHHMaiox Be^ymee mocxo. 

B Ka^ecTBe npwMepa, xapaKxepnayiomero iiayieiine Kpyro- 
Bopoxa OpraHHHGCKHX H aOJIhHMX BGlUeCTB MGHCny JIGCHOH pacXH- 
xejibHOcxLK) n no^BaMH, imme hphboahxch pcayjibxaxHBHiae flaii- 
HMG no AnvM xwnaM Jioca b paaHBix noapacxax (xa6ji, 2). 

Bnan 3oni>iiuii cocxas oxAejibfiHX Macxoii pacToiiiiii, mohcuo 
OITpe;ieJIHXh KOJIHHCCXBO OTHy>KAaCMHX paCXHXeJII.IIOCXblO aojlhliwx 
ancMCHxoH H BiiOBii BoanpainacMbix b rio^By c ona^oM, KopHHMii 
M ;]^pyrHMPf qacxHMii. Taic, b ojibirwKO-KHCJiHHHiiKC (Piccotum oxa- 
lidosum) 3a crojToxmiii IIepMO,T^ ofimaH iipoAyK'Unn opraiumecKoro 
nemocxsa iichhcjthoxch b 1050 x/ra; ii3 nee 250 x/ra ox^yH^AacTca 
c 3xoii njioinaAM b bhag ApeBGCHHw; cJiCAOBaxejibHo, okojioSOO x/ra 
ocxaexcH n jiecy u Bo.iAeficxByex iia no^Bu. 

B avGobmx jiecax b Bo.ipacxe 200 jiex oxMywAaexcH 400 x/ra 
H ocxaexcH 650 x/ra. 

B cnbHMKG-KHCjiHqHiiKe 3a cxojiexHHH nepHOA B nonBG nepo- 
pacnpcAGJiHexcH okoao 28 x/ra aoAbHwx BcmecxB h bhobb noexy- 
naex okojto 520 x/ra opranwHOCKoro BemeexBa; b Ay^paBC ciiuxe^ 
Boif 3a 200 jiox cooxbgxcxbohhhg AaiiiiMe cocxaBJiHiox okoao 62,3^ 
H 588 x/ra. 

nOAo6HbIM HayHeHHGM yCXaHOBACHO KaHGCXBGHHO H KOJIHHe- 
cxaeifiio pasHHHHOO BoaAeacxBHe iia hohbu oxAGAbuwx ApcBecHLix 
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Ta6Aui^a 2 

HaKoruienue otcueoeo opsoHunecKoso eeu^ecmea 9 dpeeoemoJix CAoeux u dy 6 oeux 
Aecoe pajAUHHozo eoapacma (e m'ea aCcoAtomno cyxoii Maccbt) 

(no K. M. CMHpuoBoft. 1951, h B. H. Mnna, 1954) 
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nopra II THiioB Jioca, oGpaayeMux hmm. 3tk BoaAoiicTBHH iipore- 
KaioT BechMa pa^jinniio b pasHux K.iHMaxii^ecKHX ycjioBHHX iipo^ 
HspacTaHHH JieCOB. 

JIo3TOMy coBBTCKHM iioHnoBe^aM npiimjiocb oTKaaaTBca or pa- 
HGo paaBHBaBiuwxcfl iipeACTaBjiCHiiii o tom, hto jjeciiaH pacTHTejit- 
HOCTB BO Bcex ycjiOBHflx cnocoScTijycT onoAaojiHBamno noHB, 

B JiecHoii 30ne, jioa iiojioroM xbowhwx h XBOMHO-ranpoKO- 
jincTBCHHUX JiecoB, BumejiaBHBaHHe h onoASOJiMBaHiic no^is npo- 
TGKaeT T0M HHTencHBHeii, HQM GoAHee cocTaB JiecHoii pacTiiiejiBHo- 
CTH. IIoaXOMy OAHHM 113 OCUOBHWX npaKXlIHGCKMX MepOnpHHXHii 
HBJiaexcfl ooorameHiie jiecoB noHBoyjiyHrnaioiAiiMH aPObochumh 
nopoASMB H KycxapuHKaMH. 

B JiecocxenHOH 30He, noA nojioroM niHpoKOJiHCXBeHHMX nopoA, 
HBJlCHUfl BUEACJiaHHBailMH 30JIBHHX aJIGMCllXOB H3 HOHB OCJIdGjIfllOX- 
CH. BaOCB, HapHAy C BHHOCOM HeKOTOpoii naCTH HX, npOHCXOAHT 
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3HaqHTejiMiafl aiiKyMyjifluiiH aojiwnjx n opramiHecKMx boih;cctb- 

B KoneHHOM c'leTo aTO npHBOAHT He k yxyflineHHio, an yjiyHraeHHio 

JiecOpaCTHTCJIbHUX CBOHCTB HO^B HG TOJILKO no;^ niMpOICOJJMCTBCJl- 
HUMK JICCaMH, HO H HOA MCKyCCTBGHHhlMH Haca>K;;011HflMM CJIH, 

jiHCTBGiiiJimu II ;xpyriix nopo;^. 

B cTcnHoii ii iiojiyiiycTMHHoir aoHax jiochwc iiaca>KAOHMH na- 
KarijTHBaioT iio^ cbohm iiojroroM aHauiiTenbiiue Ko.iiiiHocTBa B/rarw 

3HMHHX OCajliKOB. Hto OHOCOficTByeT BUmCJiaHUHail HIO H3 

BOAHopacTnopiiMWx (ojieii u ncpopacHpoAGJieiiHio yiMiCKMc;ihix 

cojreii Kajibuna. 

EjKcroj^Hoe iiocTyiuiemie c oiiaj^oM na iioBGpxiiocTi, iiohb 
aiiaBiiTejibiibix kojihmcctb opraimBecicoro noinoi-Tna, nacijiucinioro 

KajlbUHGM, HMeCTO C panBHTIIGM KOpiIGBBIX CIICTGM B IlOMHaX CHOCOO- 
cTByoT yjiyBiiJOHitio iix ({)n3nviecKiix cBOiirTn - cTpyK'Typu, bo^o- 
npOlIimaOMOCTJT it up. 

B OTOM y-iyBiHeHiiii 6ojibmoc aiiaqomio npno6pcTaoT cocTan 
j^pcBecHijx iiopoA n ccTccTBemibix Jiecax it b jiecnbix Kyjibrypax. 

BOJ^UblA PE>K1IM JlECllhlX IlOUB 
0co6oe MGCTO cpoflH BOiipocoD, paapaSaTbiBaoMbix jjochum ho'i- 
BOBeAGHHOM, saHiiMaeT MayqoHHc BOAuoro poKiiMa jiociiwx bomb 
H iiOHB, TipoAHaanauemibix noA co3Aaiino jigchwx aamMTiiwx na 
caH«ACHHii. 

IIOMHMO ycraHOBJlGHHH KO/IHHeCTBOHHUX M KailGCTIIGnilblX CTO- 
poH Bbinj^eJiaHiiBanHff homb npii paajinqHbix ycjioBWHx yBJia>Kiic- 
HHH, BOAIIMH peWMM IIOHB M3yHaCTCH B UGJIHX JTOBLimOHIIH npOH3- 
BOAWTGjibHOCTH ApcBOCTooB, a xaKJKG oGocneHOHHH jiocHux iiaca^K- 
AGHHH BHaroil npw HOAOCTaTOHHOM yBJna>KHGHHH. 

OAHOBpOMeUHO fiOJIblHOG BHHMaHHG yAGJlHGTCH H HayHGHHK) TQ- 
KlfX TGOpCTHHGCKHX BOnpOCOB, KBK nGpGABHTKCHHG paSJIMHlIWX 
$opM BJiarif, HcnapejiHG h KOHAeHcaAHH BJiarn b noHBax paaiiux 
KJIfIMaTHHeCKHX 30H. 

Go BpCMGHH pafiOT, npOBOAGHHMX B dTOM HanpaBJlCUHH F. H. Bw- 

co^khm, b CCGP iipeoSjiaAaeT SajiaHcoBuii mgtoa HayHenHH Bjia- 
rooGopoxa b iiOHBax, ocHOBaHHHH na ynexe bcgx «cxaxeMi> npH- 
xoAa M pacxoAa BJiara. KpoMO xoro, npoAOAHcaexcH h paciiiM- 
pjiexcfl HayneHife rjiyGoKonoHBCHHOH Bjiarii, oxBaxuBaioJD^ee xoAiny 
noHB, H3MepHGMyio 8— 20 m. 
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Bodnuu 6aAaiiC none nod Aecnoii pacmumeAhHocnthro e panAimnux ;whAX 
3a eevamaipioiuiiAu nepuod (e mm oodnozo caoh) 

(no rcaiiiibiM M. O.lJacirjiLeBa, O. li. Bonna n H. A. ICa^iHiJcnoro) 
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C$arifOI!O-^ 0 pHHH!?WH CJIbllJlK (Pic(‘ 0 - 
tiim sjiliatriioso - myilill(KSMju) un | 
TOp^nilMcTOM rJOA^OJlC (CJIUM 

0—8 » cm). 

353,2 

256,8 

267,1 

343,9 

[ 

GJToafHMH cjibinn; (l^iccola compo- 
si la) )ia pjion()-rjo;^3o:iiicT(m 
noMBc (0—8.') cat). 

307,9 

1 

333,5 

385,4 

283,0 


flyOp/iHrt HccifCBiifi CO ( HhiTbK) (Fraxi' 

11 u l( j -t j u <.Tce L u m ae^r u p< kI i os u m.), 
200 ;](‘T, iia xcMJioccpoii jio^bc 

432,0 

I 

82,5 

214,8 

299,7 

161,4 

Jlociran iiojioca, 47 jict, Jia «iopiio- 
3CMC (0—100 cm). 

331,5 

122,8 

253,5 

200,7 

187,7 

Jleciioii Aiaccna (15.-16 ;u't) iia 'icp- 

'HO;3CMe (0—1 (X) cm). 

370,7 

104,4 

270,5 

198,6 

i 

189,2 

IToccb OAiio;jCTi!C*ro AyOa (Quercus 
rohiir 1^.) jia cBUTwXoKaiuTajioBoii 

nOHBO . 

225,3 

— 

101,6 

123,0 

126,7 


UccjienoBanHHMH MHorwx coBeTCKHX yqeiiMX b nocjieOTee ag- 
CHTHJieTHC yCTaHOBJIGHU OCHOBllue aaKOHOMepHOCTH HaKOnJieHBfl 
H pacxoAa BJiarH jiecaMH h jigchumh HacaTKAOHifHMH b paaAHHHUx 
noHBeiiiio-KJiHMaxH'iecKMx ycjioBHHX. HeKOTopwe peayjibTaxjM xa- 
Koro HayHeiiMH npeACTaBJieiiM b Ta6ji, 3 (aa BercTaAuoHHBiHiiepiioA). 
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Ohh noKasLiBaiOT, uto jihoii* b JiecHou n JiecocTeiiHoii aoiiax 
jiecHaH pacTHTejibHOCTb oSecnennsaeTCH aaiiacaMn noHoeKHOH 
Bjiarii. 

B cTenHoii m nojiynycTUHHoii aoiiax BJiaroo6eciieHeiiiiocTb 
iiaca>K;^eiiHif po3Ko cHKHcaoTca, oco6ohho b aacynuiMBue roAW. 
Haw6o;iee peaKiiii He^ocTaTOK bo BJiare c nepoux Jiex >kh;3iiii Bcnu- 
TbiBaioT jiecHHO KyjibTypu na cBOTJioKainTaHOBbix iio4Bax b no- 
jiynyctuHO. IIoaTOMy iiccjieflOBaTejibCKafl Mucjib HaiipaBJiciia 
Ha peraeHHe Boiipoca o6 yBejiHHeHHu aaiiacoB BJiarH b nofloGnhix 
no4Bax. 

IIogjIGAhoo AocTiiraoTCfl paajiHHHbiMH ciioco6aMH m upHeMaMii, 
cpe.iH KOTopbix 0C060HHO 3$$3KTHBHoe 3iia<iOHHC npHoSpoTaoT 
;ui({).j[)epcimnpoBaHHafl no iioHBeHHbiM ycjioBMHM iioAroroBKa no4B 
K nocGBy H nocaAKG jieciibix Kyjibxyp. FjiyfioKaH luiaiixamHaH 
BCuauiKa HBJifiexcH o.ihhm 113 nepobix iipweMOB, noaBOJiHEOu^HM 
iiocne oAKoro ro^a napoBaiuiH iiaoiiiH Haiconuxb b 30hg cBGTJioKam- 
xaiioBbix no4B AorioniiHxejibiio ao 30 — 40 mm Bnani. IIcicyccxBGH- 
Hoo cHGroaa^Gp/KaHiio yBCJinqnBaGX aanacbi BJiani b xgx >ko ycjio- 
iirifix Ha 200 — 250 mm, qcM oCecnGHHBaexcn paaBiixno pacxounH 
B ncpBuc roflbi. 

OAiiaixO B xaKHx ycjroBnax bo3Moh{ho cogahiihg xojibko iiojioc- 

HbIX HacaH^AeHMii, oGoCIIOHIiBaiOU^HX AOllOJIHHXGAbHOG HaKOnJlGHWe 
CHeronoii boau Kan b cbmux noAOcax, xan n Ha npHJioKamax k 

HHM nUJlHX. 

B AanbHcuruGM yBejiH40Hiie cpona hxH3hh iiacaHCAOHiiii Aocxa- 
racxcH pySnaMH yxo^a, HanpaBJiGiiHLiMU na paapo/KHBaHHG Ape- 
BGCHoro iKJwiora ao iipeAGJioB, npn Koxopbix hg ripowcxoAWX miCApe- 
HHH XpaBHHOM pacXHXGjribllOCXH B Uaca>KAC3IHn. Bopbfia C IIGK) — 

hgo6xoabmoc ycHOBHG ycnomuoro BupamtHBaHUH jigchux Haca>K- 
ACHHH B cxonn. 

IIOHBEIIHOE 060CH0BAI1HE C03,HAHHII 
3AmilTllBIX JlECIlblX HACAHC/^EIllin 

SamHXHOo AGcopaaBGAOHHG H oco6eiiHO co3AaHH0 iiojieaamHT- 
HLix AGCHbix HacaHCACHHH, iHHpoKO npoBOAflii(CGCfl B aacynuiffBux 
30Hax CCGP c 1948 r., ocHOBbiBaexcfl na bcgcxopohhgm HayqeHHB 
jiecapacTHXGAbHux ycjioBHii. ' 
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CosAaiiHio Hacawj^eHHH npej^raecxByioT npoeKTHtie pa6oTw, 
ocymecTBJifleMUO cncutiTajubHOB npoeKTiioii opraaiiaaniHCH «Arpo- 

JICCOUpOCKT». 

B TO'ieHne xpox jiex aroit oprauHaai^Heii b coApy^ecTBc c na- 
yHHUMB yHpcH«;xcjNiaMrT wayTOiiu JiecopacTHTejiBHwe ycjioBWB u 
paapaGoraiia rpymiHpoBKa jiohb no nx ^pn^o;^^IOCTn jxjih co3Aa~ 
HMH jiecHux HacaH«;ieiiMii. 

B ocHOBy Taj;oif rpyminpoBKH nojTOHtCHij: iiotpcShoctu Ape- 
nocHhix H KycTapiiHKonux nopoA bo BJiaro n b aneMOHrax 30JiBHoro 
ntfTaiiKHv a TaKH<c iix othobiohmo k aacojieHiiocTH, cojiOHn;eBaTOCTM 
H ApyrHM cnoiicTBaM iiobb. Ho OTHMnoKaaaxejiHM bcg iiobbw ai^Jihtch 
iia TOxupo rpyiuiM: 

1) neconpiiroAiiwc 6c3 npcABapuTejiLnux Mejinopaunn; 

2) jicconpiiroAHwe, no xpeSyjfoiAne AoiioJiHnxcjiLiioro Bnaro- 
iiaKonJiefiiTH; 

3) JieooiipnroAHwe c npocxeiinraMii iipoABapnxejiLHUMH mgamo- 

paAiiHMii: 

4) jiccoHenpiiroAHbic, xpeoyioiAne KopcHHWX MeniiopamiM. 
Haynouiie ;iecc)pa(‘Tirrojii.iirjx cbomctb iiohb n cocxaBJicinie 

noqBeHMo-jTocoMOJinopaTiiBUMXKapTiipoBCAeHO na imomaAH CBwrae 
15 MJiH. ra. 

J^jiH Ka>KAoii rpynniii iiomb, w cooTBexcxBHii c nx MCcxituMEr oco- 
CcHHOCTHMH, paapauaxuBaoTCH cwcxoMa ai'poxexHUMecKHX ii necoMC- 
jiHopaxHBiiLix MopoMpanTiui, niCviionaioinan oopa 6 oTKy iiohb h iioAro- 
xoBKy 00 K iTOcaAi^t?, iroAoop nopoA, xwnM cMeuiCHHH n Mopu yxoAa. 

OAHonpcMon II o c npoBCACiiiiOM ooumpiiHX xeppnxopna jibhbix 
noHBOHHO-jiecoMO.^iiopaTiiBuwx iicc.xcAOBaHiin, b nan6ojieo ximnn- 
HMX ycJioBHHx co3Aa!OTCH onuxiiijo naca>KAOHHn na cuoAnajibHo 
opraHiisyoMMx cTauiionapax. B iix aaAaHii bxoahx Bcecxopoimee 
Hayneniie B3aiiMOAoiicxBirn jiochlix iiaciincAGHiiii c iioBBaMii h Apy- 
rwMH ycAODHHMii cpoAW Hx pasBHTHH. KoHonnaH AOJib — ycoBop- 
inoHCTBOBaHiie cyiAecxDVioiAnx n paapaooxKa hobrx cnoco6oB 
H iipnoMon BupaiAriBaHiin aochTjIX naca^KACHHii b uanGoAoe xhhco- 

JIMX JIOCOpaCXlITOJlbHLIX yCJlOBIfHX. 

« « ♦ 

OcBcmeiiiimii jihiul b cbmux o 6 miix nepxax SHoreoAGHOXunocKHH 
noAxoA K HayBOiiHro npwpoAUMX npoAOccoB h hbaohhh, xapanxe- 

10 Bonpncu jiocoBej\ciiH>i if JiecoBOACTBa 
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pMsyiomHii MHororpaHHocTh BsaHMOAeiicxBwii MOHc^^y jiccnoU pac- 
TIITCJILHOCTblO H IIO«IBaMH H OCHOBailliMB Iia KOMnJIOKCHOM M CTH- 
HHOHapiiOM iiayHenMM hx, noaiiojiiui bhhbutj, ociiOBHue aaKOHo- 
MCpHOCTM 3T11X B-iaUMOAeiiCTBllii H BaaMMOBJlHfltlllH. Ohh HaiIi;iM 
mitpoKoe iipaKTuqecKoo iipiiMeuciTUo iipii jiuBOHTapnimnwii Jiociiwx 
GoraxcTB h ycTaiioB-qouiiH tuhob Jicca khk ociiobu Bcv^emifi Jicciioro 
X03fliicTBa, uajipaBjTeiiiioro iia iioBwmenHo npoBanoOTTOJibiiocTM 
necoB, II ocoCcmio npii coaAiiHuif 3aii;iiTiiwx jiecnijx HacaHiAtMiwii 
iia GojTbmiix JLnoinaji;RX n fJeajiociiwx paiiouax. 

TaKiiM or)pa30M, iiayMCHue B3anM()AeiitTruiii MOJKAy Jicciioii 
pacTHTo;iLiiocTBio II noMBaMW noanojiMjjo no rojihico ymyGnrb iiaruii 
3HauMH o npnpoj^c arnx BaaMMOAciicTBuii, no ii pemaxb Ba>Kiiiiie 
B Hap0J^H0X03^IiicTBeJJII0M oTnoracHMii Br)iip()cj>i. 

11 nvmumym Aevn 
AmdeMuii Hoi/k CCCP 
MocKGa 



INVESTIGATION ON INTERACTIONS 
BETWEEN FOREST AND SOIL IN THE USSR 


The problems of soil scionee are of groat importance among 
those studied l)y Soviet science. Soils are a source of tremendous 
and perpetual wealth in any country and are an inexhaustible 
source for providing mankind with food and diverse raw mate¬ 
rials. 

Connected with soils, as one of the most important environ¬ 
mental conditions of plant cultivation, are productivity of for¬ 
ests and th(‘ possibility of forest cultivation in woodless 
regions lying in extensive tracts within the territory of the USSR. 

These are the two directions in which basic scientific-research 
work on forestry and in the sphere of soil science are being carried 
out. 

A scientifically grounded understanding of interdopeiidcncG 
between forest and .soil is indissolubly connected with the name 
of V. V. Dokuchayev, the founder of the Russian school of soil 
science. The elaboration of the study of soil as an independent natu¬ 
ral formation and the establishment of genetic soil types were those 
starting points in forest science and cultivation which, to a con¬ 
siderable extcjit, determined further developments in studying 
the interdependence between forest and soil. 

G. F. Morozov, the most outstanding forester in our country, 
gave the following characteristic of the importance of Do¬ 
kuchayev’s teachings on forestry: *‘In my life these teachings 
played a decisive part and filled my activity with such glad¬ 
ness and light, gave me such moral satisfaction that I could not 
imagine my life without the foundations of Dokuchayev’s school 
and its ideas about nature. Nature has integrated for me into 
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a single unit, which can be perceived only on the basis of those 
factors whose interaction gives this groat synthesis of nature 
surrounding us.’' 

Establishment of the connection between forest vegetation 
and soils underlies all of G. F. Morozov’s works on the study 
of Russian forests and found its fullest generalization in his 
outstanding book “Studies on Forest.” 

In the USSR Dokuchayev’s ideas in application to forest 
soils are being continuously developed and improved in confor¬ 
mity with the tasks of planned Socialist economy. 

In the past, together with V. V. Dokuchayev and G. F. Moro¬ 
zov, much work was done by K. K. Guedroitz, P. S. Kossovich, 
S. 1. Korzhinsky, B. B. Polhynov and others who studied interac¬ 
tions between forest and soil. A special place is, however, occu¬ 
pied by V. I. Vernadsky’s and V. R. Williams’ investigations 
that showed the great importance of living matter in formation 
of soils, in general, and forest soils, in particular, and revealed 
the part played by biological matter rotation in their develop¬ 
ment. 

Within the last decade these investigations have been fur¬ 
ther improved by Academician V. N. Sukachev in his works 
where he developed biogeocenotic or complex investigations 
of the nature of a forest. 

In his teachings he paid special attention to soils because they 
have a definite bearing on the study of the leading and many- 
sided role of biological processes in soil formation and facilitate 
t he understanding of diverse stages in the development of soils 
conditioned by these processes. 

In the past the problems of interdependence between forest 
and soil were studied only by individual scientists. With the 
establishment of Soviet power in Russia this study has been 
carried on according to plan and based on a growing network of 
forest higher schools at which there are chairs of forest soil 
science, and on scientific-research forest institutes and experi¬ 
mental forest stations, where there are sections and laboratories 
on forest soil science. 

Important are the investigations on forest soil by The Insti¬ 
tute of Forests of the Academy of Sciences of the USSR. They 



are also studied by the Soil Institute of the Academy of Sciences 
of the USSR. At the branches of the Academy of Sciences and 
at many academies in the Union Republics there have been or¬ 
ganized laboratories on forest soil science to investigate the di¬ 
verse forest influences on soils and those of soils on forest plan¬ 
tations. 

These works have become especially widely developed in 
connection with the realization of measures in the struggle 
against droughts in forest-steppe and steppe regions and in the devel¬ 
opment of virgin and uncultivated lands. 

At present the interrelations between forest and soils, in a 
broad sense, are being studied by a great number of pedolo¬ 
gists, foresters and other specialists, the investigations being 
concentrated on solving the following problems: 

1) increase of productivity of forest soils; 

2) creation of shelter forest plantations on the soils of steppe 
and semi-desert zones. 

Investigations on these problems are directed toward meet¬ 
ing the growing requirements of the national economy in tim¬ 
ber, and at creating artificial forest plantations with the purpose 
of struggling against droughts and increasing the crop capacity 
of agricultural plants. 

Investigations of forest soils in the USSR reflect the charac¬ 
teristics and traditions of Russian science — its close connection 
with the requirements of the national economy. 


PECIILIARITIES OF FOREST SOILS IN THE USSR 

The soil cover of tiie forest areas and territories planned for 
creation of forest shelter plantations has important peculiari¬ 
ties distinguishing it from the forest soils of other countries. 
It contributes to a wider development of investigation of the in¬ 
teractions between forest and soils. 

These peculiarities include first of all the enormous area and 
large variety of forest soils, a fact which is in conformity with 
the diverse influence of individual tree species and forest types 
they form, in different climatic and soil conditions in the terri¬ 
tory of the USSR. 
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In the USSR limitless possibilities exist for comparative 
investigation of forest soils in latitude zones — from the forest- 
tundra to the subtropics, in conditions of diverse vertical and 
meridional zones where the character of development of soils 
and biological influence on them are multiform. 

The second peculiarity is .availability in the territory of the 
USSR of enormous areas, occupied by forest plantations varying 
according to composition, age and methods, which have been 
artificially created in different soil-climatic conditions — from 
the forest-steppe to desert zone. Investigation of interactions 
and mutual influences between forest plantations and soils 
in these conditions carried out for more than a hundred years, 
made it possible to reveal new aspects of (he influence of forest 
vegetation. 

The third important peculiarity is the wide development 
of forest-cultural works requiring investigation of forest growing 
properties of very diverse soils whicli had not been influenced 
by forest vegetations and which in the recent past have been con¬ 
sidered to bo useless for cultivation of forest plantations. 

We understand the term forest as a complex and very dynam¬ 
ic biological and at the same time geographical formation. Its 
development is determined by interaction between the principal 
components forming a forest, namely, vegetation—of which the 
most important are tree crowns, germs and fungi, insects and 
animals, soil and rocks, and by climatic conditions. 

Forest, in our understanding, is an aggregate of interdepen¬ 
dent and interacting biogeocenoses. 

Forest biogeocenosis is characterized by a complex interaction 
between all its components. This interaction is expressed first 
of all by a different state of the stands within different areas of 
a territory distingui.shod as forest types. 

This state is finally conditioned by the proc,e.ssos of permanent 
metabolism and energy due to the unity existing between biolo¬ 
gical formations and the surroundings in which the forest develops. 

With such an approach to perceiving the natural laws of 
forest development, special importance i.s attached to the inves¬ 
tigation of soils as a source of plant and animal alimentation. 
These laws reflect variations of other components of biogeocc- 
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nocos. Therefore a study of the soil-formi ng process under the crown 
of a forest is particularly stressed in our country. 

From the above it follows that a biogeocenotic approach to 
investigation of interactions between forest vegetation and soils 
provides for an investigation of properties and development of 
soils carried on in indissoluble connection with the development 
of vegetation, microorganisms, insects, animals, with changes 
in phytoclirnatic conditions, and so on. 

INVESTIGATION OF ROTATION OF ORGANIC 
AND ASH MATTERS 

In the USSR much attention is paid to the investigation of 
the total stocks of organic matter and ash composition of forest 
vegetation carried on in connection with the soil conditions. 
For this purpose Soviet scientists have elaborated methods of 
quantitative accounting of the exchange of ash matters and 
nitrogen within forest and plantation types. They arc based on 
an investigation of the ash composition of individual parts and 
summary composition of ash elements of tree and shrub vegeta¬ 
tion, grass cover, insects and animals in connection with the com¬ 
position of soils. 

Investigation of the ash composition of leaves and needles 
of tree and shrub species, growing in the USSR, showed its vari¬ 
ations, conditioned by the properties and composition of the soils. 
It has been establivshcd that soil conditions substantially influence 
accumulation of ashes and correlation in them between ash ele¬ 
ments of the leaves and needles of the same species. It is con¬ 
firmed by several data shown in Table I. 

Oak {Quercus robur L.) on saline soils accumulates the least 
quantities of ash elements, which determines the preponderance of 
organic matter containing some acid falling to the surface. In 
the first stages of evolution of the saline soils under the crown 
of a forest, the preponderance of organic matter promotes their 
transformation into podzol which changes further by the process 
of accumulation of organic and ash matters, resulting in the for¬ 
mation of secondary dark grey forest soils on black earths. Sub¬ 
stantial also are the differences in the composition of the ashes 
of pine needles under different growing conditions. 



Table 1 


Composition of ashes of oak-tree leaves and pine-tree needles 
on different soils 


Leaves, needles and soil 

•Sc 

cc. 
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tu> 
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Oak leaves (Quercus robur L.) 
on dark grey soils. 

8.77 

27.76 

1.19 

6.08 

0.83 

36.68 

6. / 

1.27 

The same on saline soils . . . 

6.11 

34.30 

1.06 

8.88 

2.10 

30.24 

14.14 

!.()(> 

Pine-tree needles (Pinus sil- 
vestris L.) on podzol and 
sandy soils. 

2.43 

8.60 

7.40 

1.00 

3.60 

26.60 

7.10 


The same on the sands of the 
semi-desert zone. 

2.89 

17.30 

14 

.88 

1.73 

21.11 

6.92 

0.69 


With the help of similar investigations the best soil improv¬ 
ing tree and shrub species have been revealed. First among them 
are birch {Betula verrucosa Ehrh. and Betula pubescens Ehrh.) 
and larch {Larix sibirica Ldb, and Larix dahurica Turez.) in the 
zone of coniferous forests and to oak {Quercus robiir L.) recog¬ 
nized to be a principal species in forest-steppe and steppe regions. 

Investigation of root systems received special attention from 
geobotanists, foresters and pedologists in the USSR in the last 
decades. Such investigation is of special importance for the re¬ 
gions where cultivation of forest plantations takes place in con¬ 
ditions of moisture deficiency. 

In these conditions struggle for moisture between indivi¬ 
dual tree species manifests itself to a great extent. Therefore 
selection of species for mixed plantations should take into account 
development in the soil of root systems in different depths 
to minimize competition for moisture. 

At present in the USSR much data has been accumulated 
of the total quantity of roots, their distribution in different 
depths and of ash composition of many tree and shrub species 
both in pure and mixed plantations on different soils and under 
different damping conditions. 
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All these data permit an approach to a theoretical ground" 
ing of types in mixing tree species on creating plantations of 
different appointment. At the same time there have been re^ 
vealed new aspects of the importance of soil formation and soil 
improvement of the active part of the roots (to a diameter less 
than 0.5 mm). 

The so-called “rooLdoath” of fruit cultures found its confir¬ 
mation in forests and forest plantations. It is expressed by the 
fact that tree species annually lose a great quantity of roots to 
a diameter of less than 0.5 mm dead, possessing considerable im¬ 
portance in the enrichment of soils with organic and ash elements. 

Suffice it to indicate that under young fir-trees at the age of 
28 on black earths within a layer 1.6 m. thick 5.5 ton/hectarc of 
living and 7.2 ton/hectare of dead roots have been found as well 
as 7.6 ton/hectare of fungus mycelium. 

Finally the same roots are of another not less important soil 
forming significance. Besides a soluble effect of the roots on the 
mineral part of the soils, it has been found that secretion of mat¬ 
ters soluble in water take place with sufficiently active partici¬ 
pation of microorganisms and fungi-mycoriz breeders. The largest 
quantity of such secretions has been established in spruce plan¬ 
tations and the least in oak plantations on black earths. 

The role played by microorganisms, animals and insects in 
soil formation and change of the soil under the crown of a forest 
and forest plantations is enormous. Their activity is inseparable 
from the process of decomposition of the organic fall-off in its 
transformation into soil humus. Therefore investigation of their 
activity in quantitative and qualitative expression is receiving 
ever greater attention. 

Their activity is studied in three directions: mechanical 
influence on the litter and soils, concentration of organic and 
ash matters in their remains and secretion of the final product 
of their activity — carbonic acid. Numerous investigations car¬ 
ried out by our scientists have shown that the largest activity 
of these biological formations is in the forest-steppe zone and the' 
extinguishing one in forest zone because of excessive damping, and in 
the steppe and semi-desert zones because of deficiency of moisture 
in the soils, especially in drying periods. 


15S 



Investigation of “respiration” of forest soils and the dynamics 
of the composition of the soil air in them is also one of the mul¬ 
tifold aspects of hiogeocenotic perception of the soil for¬ 
mation under the crown of a forest. It has been revealed that 
CO.» “flows” in considerable quantities into the lower horizons 
of soils causing a solution of nutriments and calcium carbonates. 
This “flowing” takes place differently in different soils, and in 
conformity with the tree species growing on them, the age of 
the species, intensity of litter decomposition, damping condi¬ 
tions and other factors. 

In conditions of superfluous damping — with water logging of 
soils — special importance is acquired by an oxygen regime in soils 
and subsoil waters. With oxygen deficiency productivity of the 
stands sharply falls, especially those of spruce. On the basis of 
the data obtained, elementary forest melioration methods have 
been elaborated to improve “ventilation” of soils. Means of me¬ 
chanical cultivation of soils are foremost in these methods. 

As an example of investigations of rotation of organic and 
ash matter between forest vegetation and soils, the following 
resulting data are shown which refer to two forest types of differ¬ 
ent age in Table 2. 

Knowing the ash composition of individual parts of plants, 
it is possible to determine the quantity of the ash elements 
alienated by vegetation and again returned into the soil on 
falling, with roots and other parts. For example, in a sham¬ 
rock green spruce forest (Piceeta oxalidosa) the total produc¬ 
tivity of organic matter for a hundred-year-period is calculated 
to be 1,050 ton/hectarc, 250 ton/hectare of it being alienated from 
this area in the form of timber. Consequently about 800 ton/ 
hectare remain in the forest and influence the soils. 

In oakeries at the age of 200 years 400 ton/hectare are aliena¬ 
ted and 650 ton/hectare remain. 

In the shamrock spruce forest for a hundred-year-period about 
28 ton/hectare of ash matters have been redistributed in the 
soil and about 520 ton/hectare of organic matter accumulated. 
In the goutwoed oakery for 200 years the corresponding figures 
are 62.3 and about 588 ton/hectare respectively. 

Such investigations have established different qualitative 
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and quantitative influences on soils on the part of individual tree 
species and forest types formed by them. These influences are very 
different in different climatic conditions in which forests grow. 

T ahl e 2 

Accumulation of living organic matter in the stands of spruce and oak 
forests of different age (ton/hectare of absolutely dry mass) 

(Awonling to F.. M. Smirnova, and V. N. Miniie, 1964) 












u 



Needlt^s and 


Arboreous 

moss 


c/j H 




leaves 





2 « 


•a 









0.2 i 


CZ 


•o 




V 




Forest type 

rft 

a; 

.CJ 


9 

s i 

C 3-' 

613- 

e- 


«« 

f/> 

CO 

s 

'n 


to c 


•r 

Ssfs 

C ® o 

2 fci)2l2 

rz ^ 



a.- 

£ 

•0-0 
c c 

ee 

o 

CO 

t- 

o 

O) 

t-t 

■ors 
c a 

cc 

5 

«*ci 




S cs 


be 


3 cc 



H o..- es 

Shamrock spruce 

24 

3.01 

1.25 

4.20 


69.10 

7.70 

70.8(.) 

20.20 

97. (X) 

forest (Piceetum 

:\H 

9.00 

— 

9.00 

— 

113.10 


113.10 

38.10 

151.20 

oxalidosiini) 

(\() 

11 .10 

— 

11.10 

.... 

ii9r).()0 


195.00 

04.70 

260..30 

93 

10.00 

— 

10.00 

1.00 

219.50 


249.50 

05.40 

314.90 

Goutweed oakery 

22 

2.07 

0,90 

3.03 

0.24 

53.63 

* 

4.00 

58.23 

28.00 

80.89 

(Quercetum aego- 
podiosiim) 

42 

50 

:i.‘M 

3.78 

0.28 

0.32 

3.52 

4.10 

0.31 

0.42 

136.15 

188.43 

0.95 

0.94 

137.10 

189.37 

29.03 

38.28 

100.13 

227.65 

200 

3.19 

0.57 

3.70 

0.24 

4(X).12 

2.97 

403.09 

42.05 

445.74 


Therefore Soviet pedologists had to take into consideration 
previous conceptions according to which forest vegetation under 
all conditions promotes enrichment of the soils with ashes. 

In the forest zone under the crown of coniferous and 
coniferous-broadleaved forests, lixiviation and enrichment 
of soils with ashes are more intensive, the composition of 
the forest vegetation being poorer. Therefore, one of the 
principal practical measures is enrichment of forests with soil¬ 
improving tree species and shrubs. 

In the forest-steppe zone under the crown of broad-leaved 
phenomena of lixiviation of ash elements from the soils 
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are feeble. Here, together with some part of them carried out^ 
accumulation of considerable quantities of ash and organic 
matters takes place. Finally, it results not in deterioration but 
in improvement of forest growing properties of the soils not only 
under broad-leaved forests but under artificial plantations 
of spruce, larch and other species as well. 

In the steppe and semi-desert zones forest plantations accu¬ 
mulate under their crowui considerable quantities of moisture re¬ 
ceived from winter precipitations. This promotes lixiviation from 
the soils of salts soluble in w^atcr and redistribution of calcium 
carbonates. 

Considerable quantities of organic matter saturated with cal¬ 
cium annually entering tlie surface with a fall-off contribute 
as root systems develop in the soils to improvement of their phy¬ 
sical properties — structure, permeability to water, etc. 

In this improvement great importance is acquired by the 
composition of tree species in natural forests and in forest areas 
of different composition. 


WATER REGIME OF FOREST SOILS 

Among the questions studied by forest soil science special 
emphasis is placed on the investigation of the water regime of 
forest soils and of soils reserved for forest shelter plantations. 

Besides the establishment of quantitative and qualitative 
lixiviation of soils under different damping conditions, water 
regime is studied for the purpose of increasing the productivi¬ 
ty of the stands and providing forest plantations with moisture 
in case of insufficient damping. 

At the same time much heed is also paid to studying such 
theoretical questions as movement of different moisture forms, 
evaporation and condensation of moisture in the soils in differ¬ 
ent climatic zones. Ever since G. N. Vysotsky’s works on this 
subject appeared ill the USSR there prevailed a balance method of 
investigation of moisture rotation in soils, based on accounting all 
the items of moisture debit and credit. In addition this thorough 
investigation of moisture filling a layer of soil from 8 to 20 m. 
thick is in process. 
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Investigations carried out by many Soviet scientists within 
the last decade have revealed the principal regularities of accu¬ 
mulation and expenditure of moisture by forest and forest plan¬ 
tations in different soil-climatic conditions. Some results of these 
investigations are given in Table 3 (for the period of vegetation). 

These results show that only in tlie forest and forest-steppe 
^oucs forest vegetation is provided with stocks of soil moisture. 

Table 3 


Water balance of the soils under forest vegetation in different zones 
for the period of vegetation fin mm. of water layer) 

According to the data oblaincd by J. U. Vasilyev, S. V. Zoim and N. A. Kachinsky 


Forest type 

The stock of mois¬ 
ture at the begin¬ 
ning of the period 

Debit of moisture, 
for the period of 
vegetation 

Snmmnry expendi¬ 
ture of moisture 

The stock of mois¬ 
ture at the end of 
ihe period 

Dead stock of 
moisture 

Spha^nus wliortlehorry spruce forest 
(Picecituni spha^iioso-myrtillosuiii ) 
on peaty podzol (layer* of 

0-85 cm). ‘ . 


250.8 

207.1 

3/j3,9 


(".ompouiid spruce forest (Piceeta coiii- 
posita) on sod-podzol soil 
(0-85 cm). 

307.9 

333.5 

;i85.4 

283.0 

_ 

Ash-tree oakery with gou tweed 
(Fraxineto quercetum aogopodio- 
sum) of 200 years on dark grey 
soil (0-100 cm.).. r . 

432.0 

82.5 

214.8 

299.7 

101.4 

Forest strip (47 years) on black 
e.arth (O-KK) cm). 

.331.5 

122.8 

253.5 

200.7 

187.7 

Large forest (15-10 years) on black 
earth (0-100 cm.). 

370.7 

104.4 

m 


189.2 

Sawing (>f 1 year-old oak on light 
chestnut soil (Querctis robur L.) . 

225.3 


101.6 

123.6 

126.7 
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In the steppe and semi-desert zone the quantity of moisture sharp¬ 
ly falls, especially in drying years. The sharpest moisture defi> 
ciency is cxperieiuied by forest cultures from the first years of 
life on light chestnut soils in semi-deserts. Therefore for such con¬ 
ditions investigations are directed at solving the problem of aug¬ 
mentation of moisture stocks in soils. 

The latter is achieved by different methods among which 
especially effective is preparation of the soils to sowing and 
planting forest cultures, taking into account the soil conditions. 
Deep ploughing after one year of fallowing is one of the methods 
to accumulate in tlie zone of light chestnut soil about 30-40 mm 
of additional moisture. Artificial snow-retention permits an in¬ 
crease of moisture stocks under the same conditiojis by 200-250 mm; 
thereby the development of the plants within the first years is 
secured. 

Under these conditions however it is possible to create only 
strip plantations which secure additional accumulation of snow' 
water both within the very strips and within the fields border¬ 
ing upon them. 

The future increase in life of plantations is achieved by fell¬ 
ing for the purpose of forest maintenance to thin the density 
of crown to the limits within which there does not take place 
inculcation of grass vegetation into plantations. Struggle against 
this vegetation is a necessary condition for successful forest 
plantations in a steppe. 

SOIL SCIENCE BASES FOR CREATION OF SHELTER 
FOREST PLANTATIONS 

Shelter forest cultivation and especially creation of field 
protecting forest plantations in the arid regions of the USSR has 
been carried out on a wide scale since 1948. This is based on mul¬ 
tifold investigations of forest growing conditions. 

Creation of plantations is preceded by projecting works 
being carried out by a special projecting organization “Agroles- 
proekt.*’ 

Within three years this organization has accomplished, in 
close cooperation with scientific institutions, investigation of 
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forest growing conditions and elaborated a method of grouping 
the soils according to their fitness for creation of forest planta¬ 
tions. 

This grouping is based on requirements of tree and shrul* 
s])Ocios in moisture, in ash elements of alimentation and in rela¬ 
tion to their great t)r small content and other properties. A('cord- 
ing to those indications all the soils are divided into four groups. 

1) fit for forests without preliminary meliorations; 

2) fit for forests but requiring additional moisture accumu¬ 
lation; 

3) fit for forests with elementary preliminary meliorations; 

4) unfit for forests requiring radical meliorations. 

Investigation of forest growing properties of soils and draw¬ 
ing up of soil-forest-melioration maps have been carried out 
on an area exceeding 15 million hectares. 

For every group of soils a system of agrotechnical and forest 
melioration measures in conformity with their local peculiari¬ 
ties is elaborated which includes cultivation of the soils, their 
preparation to planting, selection of species, types of mixing 
and measures of tending. 

Simultaneously with the realization of extensive territorial 
investigations on soil forest meliorations, experimental planta¬ 
tions are created in the most typical conditions at specially 
organized stations. Their tasks consist in investigation of inter¬ 
actions between forest plantations and soils and with other envi¬ 
ronmental conditions. The final aim is improvement of exis¬ 
ting and elaboration of new methods of forest plantations under 
the hardest forest growing conditions. 

♦ ♦ ♦ 

Elucidated only in the most general way the biogcocenotic 
approach to investigation of natural processes and phenomena, 
which characterize the multifold interactions between forest vege¬ 
tation and soils and is based on their complex and stationary 
investigation, has made it possible to reveal the principal regu¬ 
larities of these interactions and mutual influences. These re¬ 
gularities have found a wide practical application on making^ 
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anventory of forest resources and establishing the forest types 
as a basis of conducting forest economy for the augmentation of 
productivity of the forest and, especially, of creating shelter 
forest plantations in extensive areas within woodless regions. 

Thus investigations of interactions between forest vegetation 
-and soils not only deepened our knowledge of the nature of 
these interactions, but also permitted us to decide questions of 
importance for the national economy. 
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Moscow 
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OnMTbl no OBJIECEHHK) 
flIOffflbIX nECKOB 
B JIATBHHCKOn CCP 


A. I. KALNINSH 


iilXPERIMBNTS ON AFFORESTATION 
OF DUNE SANDS 
IN THE LATVIAN SSR 




OIIMTM no OBJIECEHHIO fllOHHfclX HECKOB 
B .IIATBHflCKOfl CCP 

IIpoCjieMa saKpenjieHHn h o6jjeceiiHH curiy^Hx necKOB HMoer 
orpoMnoo anaHeiiwe h b pfl;i;e cxpaii peraaoTCH na npoTHTKCiiHii yH<e 
flByx-Tpcx cTOjiGTHii. IIccHaiiLie AioHLi pacnojiOKGHLi iia GojibmHx 
TCppMTOpUflX BflOJIb noCopeHCBfl MHOrHX CBponeHCKHX] CTpan, 
A^pifKH, ABCTpaJlHH H AMGpHKH. KoiITIIHeilTaJIJ.HMe neCKH o6pa- 
ayioT ^poMa;^HIlIe nycTHHH b A3mh, A^ipane, ABcrpajiHHH AMepHKe. 
Bonpoc X 03 HUCTBCnH 0 r 0 OCBOeHHH OTHX TeppHTOpHH AaBHO 
npHBjioKaji BHHMauHe jiccoBOAOB-iiccjiej^OBaTejieH Bcero MHpa. 
OAHaKO HH B OAHOH ApyrOIl OTpaCJIH JieCHOro XOSHHCTBa JieCOBOA- 
CTBeHHaH TipaKTHKa He CTaJIKHBajiaCb C TBKHMH TpyAHOCXHMH, KAK 
B Boiipocax aaKpenjiGHHfl h o6jrcccHHH ctinyHHx hgckob. 

JlecoxormiicTBeHHoe ocboghhg necKOB ccxpanneT cboio auTyajib- 
HOCTI> H B JlaXBHMCKOH CCP, TAG neCHaHHG OXJIOKGHHH aaHHMaiQX 
OKOjio 27% Bceif xeppHxopwH pccny6jiHKiT. SHaHnxejiBBaH nacxb 
3XOM njioni,aAH y>Ke nsAaBna nOKpuxa jigcom, hoa KOxopuM oCpaao- 
Bajiacb cooxBGxcxByioiAaH noHsa. BosoGhobjighhg Jieca 3A0cb 
HHKaKMx xpyAHOcxGH HG npGAcxaBJiHGx. flJpyraH H«e KaxeropHH 
necKOB — npHMopcKHG aiohm h AioHM pycGJi pGK — noAAaeTCH o6jie- 
CGHHK) BCCBMa XpyAHO. OUHX JiaXBHHCKHX JICCOBOAOB B 3XOH o6jia- 
cxH MOKGx npcACxaBJiHTb iiHxepec H AJiH CHGAHajiHCxoB Apyrnx 
cxpaii yMepGHHon KJinMaxHHecKOH sohli, xan kbk npjBMopcKHe 
AK)HI 1 JIaXBHH H JIhXBM (raHpOKO HSBGCTHLIO KypmCKHG AH>HLl) 
HBJIHlOXCfl BGCBMa XapaKXGpHBIMH. 

II a nojioce MopcKoro no6epe7KbH JIaxBHHCKOH CCP necKH hohb- 
jiHjiHCb B cBfl3ii c oxjiHBOM BOABi c iiJioiAaAeH^ noKpuxbix paHGe Ah~ 

AHJIOBblM H JInXOpHHOBHM MOpHMH. IIOAHHTnC MOpCKOFO AHB BUHG- 
cjio Ha noBepxHocxB necKH, ocaHCA^HHue h oxcopxHpoBaHHue axEUfii 
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BOAOxpaHHjinn^aMH. BojiBmoe kojihtoctbo necna e^ceffHOBHO 
npHHocHT B BajiTHHCKoe Mope peKH pecny6jiHKH — flayraBa, Faya, 
Jlaejiyne, BeHxa h flp. HacTt npHaeceHHoro necna Mopcime bojihh 
BL iSpacMBaioT na 6eper, nonoaHaa xaKHM o6pa30M necim no6e> 
peacBH Bce hobum MaTepHajioM. 

Iloa noKpoBOM iioBBLi HO BCGH pecnySjiiiKe BCTpeaaioTca necKw, 
OCaJKAeHHHO TaJILIMH BOAaMH JieAHHKOB, H TBK HasHBaeMLie 

oaHApoBLie OTjiOKeHna. Kbk na no6epe>KLe, tbk h b yAajieH- 
HMX OT Mopa paaoHax b 6ojiee cyxne iiepifOAH nocjieJiCAHHKOBoii 
anoxH necKH, b peayjiLTaTe AeaTCJiBHOcxH Berpa, oSpaaonajiH 
AK)HH. 

C xenenncM BpeMoiui jiaxoiiiicKiie iipuMopcKiie ak)hu cxajiH 
uoABHTKHBiMn B po3yjii>xaxe jiecHHX nojKapoB h BHpy6oK, rjiaBnuM 
o6pa30M BO BpeMH nacxHx Boiiii b XVII — XIX cxojicxuax. yHWHXo- 
>KeHHe ecxecxBeHUoii Berexau,HH — cochobofo jicca h iianoaBeHHoro 
noKpoBa — npHBGJio k, iiepcABHaveHiiio mcjikofo iiccBaaaHHoro 
uecKa B HanpaBJiGHHB rocnoAcxByiomnx BexpoB — b rjiyfii, cxpaiiu. 
IIoABHH^Hue AK)Hiii Haaajin aacunaxL njioAOpOAHyio iioaBy, aeca, 
cejieHwa, Aopora h x. a*, nepeABwiaacb co CKopocxbio AO 
1—3 M B roA. 

Kan M3BecxHo, nepeBeauHLia aiohhum necoK xapaKxepHsyexca 
npeo6jiaAaHHeM jihibb oahom (|)paKAHH h oxcyxcxBaeM Gojiee Kpyn- 
HMX H MejiKHX HacxHA. Hgm Sojitmc necoK nopeBean, x. e. tom on 
«cxapnie», xom Sojiee b hgm AOMHHnpyGx oahb onpeAejiGiinaa ^paa- 
ana, naa axo ocoCghho xopomo bmaho na uecaax aioh JlaxBnB- 
caoH GCP. 

ITecoa JiaxBHHcaax aioh xapaaxepHByexca HnHxo>aHHM coAcpaca- 
aneM aajiBana a ncpaxHoa, ho BBicoanM coAep^aaHHGM apoMHoaoMa, 
xaa aaa hohxh bcg MnnepajiBi, 3a HcajiioaeHHGM asapAa, ya^e 
BBIBGXpHJIHCB H HX 6ojiee HeyCXOHHHBUG COCXaBHHG HBCXH 
CMHXLI. 

PeayjibxaxH anajinaoB, npoAejiaHHLix b HHCxaxyxo jigcoxoshh- 
cxBGHHBix npo6AGM JIaxBHHCKOH CCP, noaasBiBaiox, axo hgcok Jiax- 
BHHcaHX AIOH (b oapGcxHocxax Para) oxjiaaaGXca ox MaxepaaoBBix 
MeHBDiaM coAepacaHaGM Moanax aacxaa (xa6a. 1). 

OpraHasoBaHHaa 6opB6a c AioaaMa Haaaxa b JIaxBaa b 30~x ro- 
Aax npomaoro cxoaexaa nocaAKoa baojib noSepea^Ba Baaxaacaoro 
MOpa aocosaiAaxHoa noaocH mapanoa b 300 m a 6oaee. Eiae ao 
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T a6 Aui^ a 1 

Codepotcanue omdeAhHUx 0paK\jpiu e necnax AomeuucKux dton 
u MamepuKoeux necxax (e %) 


XapaKTfp necKOB 

s 

o 

i. 

s 

s 

o 

1 

o 

s 

s 

o 

<=> 

0,01-0,005 MU 

s 

a 

s 

i 

o 

a 

s 

S 

o 

a> 

g 

» 

MaHraJibCKHO Jlaxsim- 

CKOH GGP 

1. 8ojioBKin necoK, HaHCccHHWH 
na GhiBmyio jiecuyio no^iBy 

6,74 

92,76 





2. neCOK H3 KOTJIOBHHU BW- 
AyBaiiHH. 

62,25 

37,35 


— 

— 

— 

EoJIACpaBCKHC AK>HTiI JlaXBBH- 
CKOH GGP 

Ha rjiy6HHe 20 cm ooa BO-jiot- 
HHM HacaHCAenacM. 

5,90 

93,59 

0,02 

0,13 



KypracKHe ak>hw JIhtobckoh GGP 

6,22: 

93,24 

0,02 

— 

— 

— 


3 Toro Bejiocb oGjiccenne cTpaHCTByiomHx aioh na lore ot r. JIiienaH. 
B peayjibxaxe aa nepnoflc 1835 r. no 1880 r. BKypaeMCKHxnecnnHe- 
cxBax njiomaAb HeoSjieceimbix aioh necKOB yMCHbniHJiacb c 7700 
AO 3900 ra. PaOoxw no aaKpenjiennio h oOnecennio ak)h Olijih npo- 

AOJIH^GHH IIOCJIO ncpBOii II OCoOgHHO UOCJie Bxopoit MMpOBOii BOHHH^ 
npn coBexcKoii Bjiacxn. B iiaoxonmee BpeMH ocxajiacb neaaKpen- 
jieiiHOM jinniL HeanannxejibHafl nnomaAt. OSnecenne aioh ao caiforo 
nocjieAiiero BpeMcnn 6 lijio cnnaano c xpyAnocxHMH. 

B nepBona^ajiBHiiix paOoxax no aaKpeiiJieiiHKi iiecKOB nepeABH- 
Hcenne ak)h cxapajincb aaAepncaxb npn noMOiAn ycxanoBKH 3a6opoB 
H3 KOJibOB, Koxopwe 3anjiexaAHCb xBopocxoM. IIo Hepe3 iieKOXopoe 
BpeMH BAOJib 3a6opa odpasoBbiBajincb necnanbic najiiii, a nosAHee 
necoK 3 acbinaji aaCopu nojinocxbio. Ilocjie axoro b npanxHKy 3a- 
Kpcnjicimn necKOB Gmia BBOAena nocaAKa ncpennoB hb {Salix 
purpurea L.) hjih xpaB {Elyrnus arenarius L., Ammophila arena-- 
ria (L.) Link.); BHcajKHBajincb xaKJKe 6epe3a {Betula verrucosa 
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Ehrh.), OJibxa TOpnaa {Alnus glutinosa Gaertn.), xonojib {Popii- 
lus sp.) H aox {Elaeagnus sp.). 

XoponiHe pesyjibTaxM 6biJiiT nojiyaenLi npw npnMeaeanu cnjioni- 
Horo yicpHXHH njioii^a^ii necicon cyHi>aMH ifjiit xBopocxoM. ^jia na- 
icpcnJieHHH 6ojibmHx luroinaAeif, HaxoAHnj.nxcH noA yrpoaoii Bexpa, 
ycneraifo McnojibaoBaJiiicb Hif3KMe (30 cm) 3a6opMHKTi h 3 xpocxiiHKa 
iijiH xBopocxa. IIocaAKa iib (raejiioroBamio) UKaBecTiioM Mepe onpaB- 
Aajiaci. iia CBonaix uecKax nsMopba c 6jni.JK()ii rpynxouoif boaom. 
JIao6opox, iia yAajieiiiiLix ox Mopa njiomaAHx mjim iia cyxiix Aionax 
ona nojio>KMxeJibHHX peayjibxaroB no AaJia. ITiiu pocjiH cjiaOo n ho- 
Aocxaxoniio auAcp/KHBajiH botoj), ii A*‘ia imupi rti iix caMifx ox nuAy- 

liaHUa BOXpOM UpilXOAlUlOCb AOIIOJIUHTOJILIIO 3aKpCliAlITI> IIOCOK, 
iipHKpiJBaa CIO cy'ibaMii. Illcjmronajiiio oiipa«Aa:iO( ]. b Mocxax, 
TAG iiecoK uaiiocitJica npn yMacxmi nojioBCKa (iianpiiMop, iipn 
ifCKyccrBCHnoM oopaaoBaimn iiepcAOBoil Aioiii.i). V* axwx c:iy- 
naax racjiK)roBaniio ijpiio6pexaox aaMCxiioc iJOMiJoyjiyninaiomeo 
aiiancfiHe. 

Ho Aan poayjibTuxoB ii iiocob paajiiiBiibix xpaB ii p>jai; iiocaAi^a 
/be AIOHH 1 .IX xpaB - necix"ojiio6a {Anunophila sp.) it Bojiociiona 
(Elymus sp.) oiipaBAajiacb iipii coBAaiinii iiepoAOBow aiohlj. 

Gxojiexiraa npaKXMi«a oG.iocieHMa aioh AOKa^ajia, bxo itocobij 
A poBocHbix iiopoA na AJOiiiihix iiccicax yAaiuxca Jiuiiib b poAKHX cjiy- 
Baax; nocaAKa mo Aaex Aynmae pcajAbrarbi. IIobth oahiioxboh- 
llblMH ApeBCCHblMW nOpOABMa, npilCnOCO^AOHIIblMH K DXHM yCAOBHAM, 
OKaaajmcb cocnw, oGuKHOBOBHaa {Pinus sUvestris L.) a GanKcoBa 
{P.Banksiana Lamb.). CoxpaHaexca xaiuKo cocna ropnaa {P. mon- 
/ana Mill.), HO b GojibinwHCXBe CAynacB iiacaa^ACHwa oxoii nopoAW 
Hc CMWKaioxca Aa?Ke b SO-aothom Boapacxo. Eab h AHCXBOHirHn,a 
bucxpo iiorMbaAH, a OAbxa h Cepeaa coxpaiiaAiiCb Aumb b boAoe 
noHa>KOHHbix Mccxax. OAnoAcxnao caamriHLi cociiw .lacbixaAH 
name, hcm AByxAexHire. 3xhmk iiocaAKaMH AOKaaano xaiwKe orpoM- 
Hoe anaaenHe xoporaero uocaAoaHoro Maxopnana ajih oSecneaeHHa 
BucoKoro npoAOHxa npHH^HBacMocxH KyAbxyp. 

HeoSxoAHMO oxMCXiixb, axo npH/KHBacMOCXb b oxAOAbHMe roAM 
CbiAa HOAonycxHMO HHBKon h b iioKoxopbix cAyaanx KyAbxypbi no- 
raSaAn noAHOCXbio. B Mccxax, Koxopue yAaAOCb oSACCMXb, ag- 
poBba pacxyx oacHb mcajighho, hmgiot KapAHKOBbiii bha b no bli- 
coxc OHH HO AocxMraiox Aanco V 6onHxexa. 
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ycTanoDjicHO, hto caMue neSjiaronpHHTHHe ycjroBHH npoiia- 
paCTaHHH ACpCBhCB Ha UeCKaX CKJiaAMBaiOTCH b kotjiobh- 

iiax BMAyBaHHH w Ha njiomaAHx ;^a>Ke ccjih rpynTOBaH 

BOfl:a HO rjiySoKO. B 20-jieTiioM Boapacxe Bjjcoxa cochw b raKHx 
MecTax lie npeBumaeT 0,5 m. 

ycjioimn upoH;^pacTaiiHH Moryr omtb crpynirHponaHBi, iiaHHHaH 
c xyj^HMX, B TaKOM nocjieAOBaTejTBHocTii: a) KorjiOBiiirM BLi^y- 
Baiiiifl, 6) iiaBeTpcJiHLie ciwioiibi ;uoir, b) BepmiiHH SyrpoB, i) cpaB- 
jniTe./jhH() poBUhKj MocTa (Gea iihiAyBaiiMH nocKa), li) noABeTpcniiijie 
CTopoubi AioH, MOCTa c iipHToicoM rrocica. 

Ilo(‘T])OTv KapTMiiu ycjiovKilfiioT em.0 iviyuiiiia rpyiiTOBoii bo;^h 
H iiajiHune lunt oTcyTCTiiue ocranva cTapwx (TiorpeGoiiHbix) hoh- 
BonHbix ropw iiohtob. 

(]y;i[a no aiiajiiiaaM, JipoiioiiT .^erixo o6Moii[iBaeMf.ix i;*ajji;Ta m ({)0c- 
(j)opa no MOBvOT xapaicTopiiaonaTb yt^'ioBna nponapacTanHfl ;i;opcin.oB 
iia nocKax ;uoii. noci{o.7ib7{y xopoino pacTyiipio cociibi BCTponaKrrcH 
TaK>ico B MocTax (' HHiiitifM co;\ep'/KannoM arnx boiugctb, mo/Kiio 
('MHT aTb, HTo (j)oc(J)opa 11 Kajiiin b iiockc ooecncMoniiH nponapa- 
craniiH cociibi ;i,()CTaTi)4Ho. 

Ijojioo 4eTHiiM iipeACTaB;meTCH t ooTiioincHiic co;i,op>Kaimfl ryiviyca 
B JJ04B0 C (J)aKTMH0CKI1MM yCJIOBHHMIlj pOCia. lIpJipOCT J^epOBbGB 
B oojibiiiMHcTBe cjiynaoB haot napajijiejibiio iioHbiirioniuo npoi^eHTa 
i'o;j[ep>KainiH b noMiie lyMyoa, oooGoniio, ecjin on BCTpenacTCH b 
G ojieo iviyGoivHx cjiohx. 

IIhukhm Koa(|)(J)HHHeHT VBflTUiBifH (oKOjio 0,2) iioKa;njBaeT, mto 
B oGwhuux ycjioBHHx Bjiam b nccb'e AOcxaTOHiio ;^jih pocxa coctili. 
C jiipyroii cxopoHw, aGco.^ioxnoe KOjiuqecxBO boah b hockg xan iie- 
BejiMKO, Hxo neoCxoAHMa oGiunpiiaii paaBexBjieiiHaH cnc.xeMa Kop- 
iieii, HxoGbi ce coGpaxb. 

B Gojtgo rjiyGoiaix cjiohx iiecKa iiaxoAnxcH cpaBimxejibno 6ora- 
xbie aanacbi bgaw, ho KopHH AepoBbes, no em;e iie BbiHCHemiLiM 
npHHHiiaM, xy^a hg yrjiyGjinioxcfl. 

ripH paapaGoxKG npHCMOB oGjigcghmh aiohhmx necKOB nywHO 
CHHXaXbCH C HX CBOHCTBaMH HO OTHOmeilHlO K pGH^HMy BOAH. 
Taic Kaic GojibiuaH BOAonpoiiiiAaeMocxb noMoraex «co6paxb)) ana- 
MHTGJibHyio Macxb AO>KAeBoii boah h xajioro CHera, hgoGxoahmo 
aaGoxHXbCfl o6 ee yAcp>KaHHH iia rjiyGniic, AocxynHoiiKopHHMAe- 
pGBbGB. 3x0 AocxHi aeTcfl aaKJiaAHBaHHCM na HSBecTHoii rjiyGane 
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ropnaoHTajiBHo pacnojiojKGHHMx cjioeB paanoro MarepHajia, ko- 
TopHH aaAepnmBaji 6 h cTeKanire ^paBHTa^HOHHOM boj^bi b 6ojiee 
rjiy6oKHe cjioh. 

Ha KaKOH rjiySHHe bth «6api>epLi» pacnojiojKHTB? KaK noKaaajiH 
HCCJieAOBaHHH, BHCOXa KanHJIJIHpUOrO nOAHHTHH BOflH b iiecKax 
MaiirajiLCKHx ak)h — okojio 30 cm, cjieflOBaTeJiBHO, KaxonamaacH 
Ha axoM rjiyCnne Bo^a, ccjih yncoxb naojinpyioiuiie CBOHCxBa Bepx- 
Hero CJIOH cyxoro necKa, HcnapHexca mcajibhuo. VHHXLiBaH eiue 
xox ^aKX, Hxo icopHH ^epcBBeB He yrjiy6jiHioxcH b necoK Gojitnie 
0,5 M H HXO Ba>KHO HMGXL KBK MOH^HO 60 Jiee XOJICXHH «H30JlHpyiO- 
mnii cjioii» (Koxopuii chm no ce6e naBecxHoe BpeMH cjiyjKHX xpaHH- 
jiHH^eM BJiarn), Hynmo aanJiiOHHXB, bto onxHMajibnafl rjiy6MHa 
«6apBepa» flojiama 6lixi> 30—40 cm. 

Kan H3BecxHO, b cBoe BpeMH npn oGjieceiiHH KypmcKHx aioh 
6mji ninpoKO HciiojitaoBaH Meprcjib. Ilpn o6jieceHHH necKOBrawpoKo 
npHMCHHjiH xop^) H neperuoMiiyio noHBy nyxoM aacLiHKH hx npH 
HOcaflKe B H^ejiB hjih b nocaAOHnyK) HMy hjih nee nyxoM paBHOMep- 
Horo nepeMemHBaHHfl hx c BepxHMM cjioeM hohbh. MenuxaHa 
xaK>Ke npHMecB k Top(|)y MHHcpajinnHx yffoGpcHnii. 

^o6aBKa xop$a n uocaAonnyio mojii> iipaKXHKOBajiacL h npa 
o6jieceHHH necKOB JlaxsaiicKOH CCP. Ecjim iio^^ BepxHMM cjiocm 
necKa ne Cmjio norpe6cHHOH jiecHOH hohbbi, peayjitxaxw nonxH Beaae 
6 bijih npH6jiH3HTejihHO OAHHaKOBLi: npii McnojinaoBaHWH axoro 
cnocoSa h b OKpecxiiocxHx PnrH (MaHrajiH, ByjiJiione) h na Kypra- 
CKHX AK>Hax, xoxH npoAGHT npHHxHBaoMocTH B KaKOH-xo Mepe H 
yBejiHHHJicfl, npnpocx AepeBneis npaKXHaecKH iie hobhchjich — 

CMHKaiOXCfl OHH OHCHB IIOBAHO HJIH A^^O COBCGM HG CMM- 
KaiOXCfl. IIpHpOCX B BLICOXy B HeGjiarOIipHHXHHX yCJIOBMHX CKOpO 
npcKpamaexcH, AepeBAU nojiyaaioxcH ypoAJiMBLie, xboh h^gjixo- 
BaxaH. 

Bo bcgx upHGMax yjiyameHHH hohbh o6iahm hbjihgxch xo, hxo 
neperHOH saAOJiKBacxcH aobojibho mgjiko. Hto axo iienpaBHjiBHO, 
BHXGKaOX HG XOJIBKO H3 XGOpeXHHGCKHX COoCpaJKGHHH (BWCWXaHHG 
BepxHcro CJIOH necKa h neperpea jigtom, HaMGiieHHO cro raApo- 
(]^o6hbix cbohcxb h X. A-)> HO AOKaswBaexcH h iipaKXHaecKHMH pe- 
syjiBxaxaMH paSoxu. 

Hocac xoro, KHK B 1950 r. b HncxHxyxe necoxosHHCXBeHHBix 
npoCAGM 6biah npoAGAaHH aHanHau KopneBBix chcxgm AepeBBCB h 
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BUHCHHjiocb orpoMHoe BjinHHHc, OKBSLiBaeMoe Ha npoHapacTaHHe^ 
coceH saiicceHHMMH B necoK ocTaTKaMH AepesbeB, Kopun ropaaoii-* 
TOB neperaofl, c ocghm 1951 r. b monax MaarajiH, a aaxeM b Byji- 
jiione cTajiH npHMeHHTb hobbig npHGMM o6jigcghhh. yjiyHiuenMH 
ycjiOBHii npoH3pacTanHfl AcpGBbGB b hgckg pacnaxHBajiHCb hjiw 
B upuBajiHCL 6opo3Awrjiyf)HnoH b40 cm, b KOTopwG aacHnaJiCH cjiom 

TOp4)a HJIH OHHJIOK TOJIlUHHOii B 5 CM HJIH SaKJiaALIBaJICH XBOpOCT 
CJIOGM B 10 CM. SaXGM 6op03AM CHOBB 3aCHnaJIHCL IXGCKOM H HB HHX 
BUCa^KHBaJlHCB flByXJieXHHG UJIM XpeXJlGTllMG COflHHLl COCHLI. Ha- 
pH^y c axHM 611 IJIH 3ajio>KGHH G^^e npo 6 HiiiG KyjitxypH iiyxGM aacurr- 
KH xop$a jionaxoH na ;^llo hmw pa.iMopoM 30 X 30 X 40 cm 
fljiH Ka>KAOH cocHU oxAGJibHO. MoKAy pHAaMii AJIH KOnxpOJIfl Chjio 
HOC aHfGUO XBKOG H^G KOJIHHGCXBO AOpOBLOB oSbI^HBIMH lipHGMaMU 
(mghom, c aacLinKOH b mejib ropcxM xop^a, a xaioice Oea upn 6 aBKH 
neparnon). 

T a Au If a 2 


Cpednue damme ynema nocadoK cenHifee cocnu AcmoM 1953 e. 



Anniia 
iioOcra 
TCKywero 
rojia, CM 

XBOn, 

CM 

KojiH^ie- 

CTItO UOHCH 

Ha nocjien- 

jiCM noOere 

Koiixpojib (()C 3 vAoGpeuHn). 

0,8 

0,8 

1,7 

rjiyCoKO (ao 40 cm) nepcKonaiiHan no*iBa (603 
yAoGpcjTHfl). 

1,7 

1,5 

2.0 

lIpOMCHCyTOnHUH BJiaCT XBopocTa. 

3.9 

2,8 

3,1 

IIpOMCWyTOXMUH flJiaCT TOp$a. 

6,4 

. 3,8 

3,9 


3xh oiiMXM (xa 6 ji. 2) hcho AOKaauBaiox orpoMHoe Bjinnuiie aa 
npoRspacxaHHG AepGBbCB saKonanHoro na HSBGcxHyio rjiyOwny xbo- 
pocxa, a ocoGghho xop(|)a. Bjihhhhg npoMe>KyxoHHoro cjioa ohhjiok 
OK asajiocb ropasAo MeiibmHM; giag Menbrayio po.Tib Hrpajio rjiy 6 oKoe 
pHXJIGHHG nOHBBl, CCJIH npOMGH^yXOHnLIH CJIOH HC BIIOCHJICfl. IleSojIb- 
moe nojiojKHXGJibiioe bjihhhhg b nocjiGAHGM cjiynao mohcho 06 x 1110 - 
HHXB TGM, HXO HpH lIGpeKBHblBaHHH nOHBH B HGG 6 ujl BlIGCeH H HB- 
HOHBGHHLlii IIOKpOB. 

KaK noKBSLiBaex ynax, npoBGAOHHMH b kohhg Jicxa d Haca»CAe- 
HHHX xoro JKG FOAB, BJIHHHHG HpOMeHtyXOHHMX CJIOGB HCHO HpOHB- 
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jiHGTCH y>Ke B nepBoe jigto, ocoSeHHO b ajihhg xboh, a xaKJKe h 
B OTHomemiH 6ojiee 3HaTOTCJiJ»Horo i^oJin^ecTBa BcpxyraeHiiux no- 
TOK. Ha upnpocT noCera b AJinny bjihhhhc npoMe>KyTOHHHX cjiogb 
B nepBOM roAy iie6ojii,moe — ouo hcho BupamaoTCH jininb na bto- 
poii ro^. 

llyjKHO OTMCTHTt, 'ITO TOp$ H XBOpOCT CTMMyjIlipOBajlM UpOH3- 
pacTaimo cociibi b tom cjiynao, ccjin 3tm MaTopnajrw .mKajibiBajincb 
Been oil BO npeMH iiocaaKu ; tuk >kc a(})(J)OKTnBOji own n cnenceepyG- 
nenHwii xBopocT. Moj)oa necKOjihKo MoenneB Mcera, Gwji aapwT 
XBOpOCT nJlH TOp([), flCIlO BblJ^CJIfllOTCH TeMHO30JI0noii AlOHirOH paCTH- 
TeJibHOCTi.K), a no])OAno vi iionBjioiniOM HiiTpo(l)njii,iiwx pacToniiu 
(Kiiripoii, Kpainina n t. ji.). 

npoMejKyTonHwii ( jioii oiiiijiok, xom it yMoiiMunjj invinnecTiio 
Bwna;i;aioin,nx AcpoBbcn, no npufioeT n iiopBwo juta ro^a jioHi>iina.ij 
noaiianiiTOJihiio. i\o yBoniiMiurii npifpoera ii Aooanjioiniwo k oiniji- 
K’aM ynoopeniui (KocTniian Myica, cyiiep({) 0 (*(l)ai\ xnojHTc Twii i^ajinii). 
'Faiaie y;i.or)pennn ne cnoeoGcTnoBajin poery iiotoatv, mto otui 
Hciiojri.30Ba;iHCf. b nneroM Bwao, Gea.aoGanKii oprannHocKiix bo- 

lUeCTB. 

JiaKonaiiiibio npoMO/HyToniibie cjiow BbianajiH iiaMenoiuio n jiae- 
iipeAeJieuMn njiarii rionnw. K'aK ii mo/Kho Gbijio o/KwaaTb, jianGoni,- 
iiiMif ^po^ellT BJiant, n iipeMojiax 40—90%, coAepnufT cjjoii Topejia. 
I')to noaiTBcpmAaeT npoAnonoanniue, mto cnoit Toptjia b iiecjcc b cy- 
xoii iicpiiOA MOHx^eT cjry>KiiTb aah AopeiibeB MCTOMiinKOM aanaca 
Bjiarn. HTTTep(?cno otmotmti.,mto npomciiT nnarn nacTo GwnaeT ana- 
MHTCJIbHO GoJIbUJUM B UeCKO, HaXOAfllAOMCH B npOCJtoi'lKe XBOpOCTa. 
OGtjHCHHOTCH OTO, BCpOflTIJO, TCM, MTO IipOMOKyTOMHblM CJIOH 
paapyraaeT moiiojiwthocti. Macew necna, BwauBan aaAopHa^y 
rpaBBTannonnoH boaw b Gojiee pwxjioM cjioe. HoAoGnoo npe^- 
nojiOHCcnne cjieAOBano Gw npoBepMTb ABJiBHeiininMW hccjigao- 
BaHHHMn. 

IIopHCTOCTbnoMBw iia onwTHWX KyjibTypax onpeAejicna 27 hiohh. 

B MecTax, r^e nonna Gwjia iiOAroTonjioHa rjiyGoKoii BcnamKOH b 
anpejie Toro >Ke ro^a, nopncxocTb na rjiyGnue 15 cm paBiiHJiacb 
49,52%. B noMBG, BCKonaHHon sa 20 MOCHAeB ao oxoro, nopncxocTb 
Gwna TojibKO 45,95%, a b HeoGpaGoTaiiiioii noMBe — 40,00%. 
3th KOjieGaHHH ne npcBbimaiox aMiiJiMxyAy nopnexoexH oGwMHoro 
necKa. 
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K onuTiiHM KyjiTiTypaM Hynmo npHHHCJiHTB TaK>Ke HcpHOOjib- 
xoBue H TonojieBT.ie Haca>KAeHHH, aajiOHceHHfje bochoh 1950 r. 
JS^Jia onMTOB fiwjia BH^paHa Heo6jieceHiiafl nojToca ;uoh ajihitom 
B 150 M, nopeceKaiomaH mocthoctb c paanooSpaanhiM pcjjbe(|)OM. 

Bluih nooaBCOHH cjjeAy*OTnne iiopoAu: Populus trichocarpa 
Torr. el Oray, P. halsamifera B., P, Simonii Carr., P. suaveolens 
Fisch. H Alims gliitinosa (L.) Gaertn. 

JleTOM 1950 r. nee todojim m 35% ojrhxii Mopirofi {Alniisglulinosa 
(L.) Gaertn.) noKpujiiicB JincTBoii. JIiicTBa 5i»ijra TeAuioscJiCHaH n 
coraafl. B cepeAHHc jjeTa y ojibxii it Tono.nen, KOToptie ne Gbijim 
cpeaaiTW npoBciiL c aeMJioii, Kopa iiaBUJia oTMirparB ir oGjiyiiJiHTL- 
cn. llaMPTuaH c 1951 r., foiio.ai, n ojibxa MepnaH vnuw oTMupair,. 
K JioTy 1953 r. bbukiuiii .iiiiiiib tc otacmibhiiIg AopoBua toiiojih m 
ojiBXH Bopiioii, KOTOjibio iiaxoAM/iiicj. II ivivoOKOti 11 y:nvoii uiiaAiiHe, 
irepeceKaiointiH no.iiocy oGjieconini. Oitwt iic)Ka:m.Ti, mto na AJOiiax 
nMeni. rpyAHO iiiieApuTB .jjiu tboiiiiwo AopeBBu Goa oAnonpoMOimoro 
yjiy^inoiiMH itohbbt. 

O AJIHTOJIBHOM AGiiCTlHII! lipOCJTOOK MWiaVl' ( BIIAOTCJ.FlI.CTBOHaTL 

iTOJiOHtHTOJiLiioo BJinHiiiic iJorpeGeHHiiix iio'iB II abbho aaiiecciTiiBrx 
nocKOM AopoBLOB, Kopi.i 11 T. H. B iioaieAiioe BpoMB B jiiiTopaType 
VKaaBiBacTCfi, hto OMonb xopomo pacTyTK>7iLTypMcocnhr, icoxoptie 
B 1935 r. ca>Kaji F. H. BticoAKiiii na IlHameAHeiipoBCKiix nocKax, 
aaKaiiBiBaa Topc}) b bhag caoh; Me>KAy tgm ii 3 nocaH^OHUhix b to- 
^lOHne nocAeAiiHx exa Jiox ApyrnMii MexoAaMn 17 xi>ic. ra Jiociiwx 
i^yjiLxyp Goaoo hjih Mcnee coxpanifjiHci> jiiiiiii, 3 xwc. ra (b hoiim- 
>KOHHHx Moexax H na norpoGcnnhix nonnax). 

Ecti. ynaaaHHB oG itciioAbaoBaimM jioAoGnoro MexoAa (iO Jiex 
iiaaaA u JJaxBiTiTCKoii GGP. IlaAO iionararn, nxo nccAGAOBaniie axnx 
TiacajKAonHii a^gt OKonnaxeAMiijii oxbgx iia axox Bonpoc. Bo bch- 
KOM enynae, yjKe ynpenuBinnecfl AopeJi^i’fl aopko mojkiio coxpa- 
HHTi>, npBMeuHH lAejioByio noAKopMKy, Koxopyio ITncrifxyx neco- 
xoaflitcTBeHiiwx iipoGneM npaKXBKyex ajih cxiiMyAnpoBaiiHH itao- 
AOHomeHnH AopeBbCB. 

rioAroTOBKa noHBij ajih oGACceHHfi aioh no oniicannoMy MexoAy 
npeAOTaBAHex xpyAoeMKHM npoi^ecc, noaxoMy ee nywno MexaHHast* 
poBaxb. IlpH oGaccchhh iieGoABmHx nAomaAOii GoposAM moikho 
noAroxoBAHTB H aaAeAMBaxb AByxKOimHM nJiyroM h cneAnajib- 
HMM npHCnOCoGAGHHeM. GoAtmHX HAOmaACii HeoGxOAHMBI 
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ryceHHHHLiH xpaKTop h jiecHofi ujiyr, Top$, KaK h xBopocT, peKo- 
MeHAyexcH ^o;t^B 03 H[Xb no SHMiien jxoporo. B npHcnoco6jieHHHX ajih 
axoro Mecxax mo>kho ncnojibsoBaxB caMOCBajiH. o6jieceHHH 

1 ra hcoGxoahmo okojio 30 x xop^a hjih 50—150 cKJiaAonHiix Ky6o- 
MCxpoB xBopocxa HJTH Ape^ecjiMx MaxepHajioB, nojiynacMHx npH 
npoHHcxKax. Boiipoc o paccxoHHHH Me>KAy 6opo3;^aMH noKa iie 
peiueH. Oh c BHsaii c eiue ne pemeHHUM BonpocoM rycxoxu jiecHUx 
KyHLxyp Ha necicax sooGme. McnojiLaoBamie y^oGpeHiiM, o;^HaKo^ 
no3BOJiHT ycneniHO npoHBpacTaxb Ha oahow h toh jkg njion^aAB 
Gojiee siiaHHTejiLHOMy KOjiHHecxBy AopeBBCB. /l,o OKOHBaxeJitHoro 
onpeAeJieHHH mojkho npHHHXb paccxoHHHe Me>KAy 6opo3AaMH 
B 1,5 M C npOMe>KyTKOM MGBxAy AOpOBBHMH B pfl^aX B 1 M. Bo3MOH{- 
Ho, Hxo oKa>Kexcfl Aejrecoo6pa3HLiM noHBy yAoGpaxL b nojiocax, 
BHca^KHBaa xecuo oahh k ApyroMy 4—5 pHAOii cochw h aaimMaa 
HeyAoGpcHHyio imomaAB MeH^Ay nojiocaMH KycxapHHicoM (oGaenHxa, 
Jiox). TaKHe npncMH b npHropoAHUx ycjioBHHx hmojih 6m cboh 
npoHMymecxBa — JiyarnnH AOKopaxHBHHM bha, MCHbraafl no>Kap- 
iiaH onacHOCTL, AenieBH3Ha. 

IIojiocw cjiGAyex pacnojiaraxB nopHGUAMKyjiapHO nanpaBjjGHHio 
rociTOAcxByion^Hx BGxpoB. B MOCTax,rAe bosmojkho CAyBaime necna, 

HX CJIGAyeX npHICpHBaXI* XBOpOCXOM. 

IIpH oGjioceHHM necKOB jKGAaxejibHO cosAaBaxb CMGmaHHMe Kyjib- 
xypij. PaHLHio AJifl axoM AGJiH aan^c Bcero bmgcto c cociioii BMca- 
>KHBajiH Gcpeay, no nan uoHBoyjjyBraaxeJib ona hmcgx iieGojibinoe 
3HaHOITHe. 

Bonpoc o co3AanHii cMGniaHHMX Kyjibxyp na Ggahhx necHaiiHx 
noHBax 3HaHHTGJibHO npoABHHyjicfl BnepeA, KorAa b KyjibxypH 
cocHM HanajiH bboahxl npHMeci, ojibxh aepHoif h cepoii {Alnus 
glutinosa (L.) Gaortn. h A, incana (L.) Moonch.). 

IlanaxMe b 1930 r. ohwxh iioKasajin, hxo ojibxa Hepnaa cnocoG- 
Ha pacxH He xojibko b ycjiOBHax Gojiee cyxHX, hgm xe, b KaKHx ona 
oGmkhobghho BCTpenaeTca b npnpoAe, ho iieKoxopoe BpeMa Aa>Ke 
Ha cyxHx H Ggahbix necHaiiBix noHBax. 

IIo AaHHMM HCCJIOAOBBHHH, npnMGCB OJlhXU aepHOH kbk bchomo- 
raxGJiBHOH nopoAM k cochobmm KyabxypaM na Ggahmx necaaHMX 
noHBax cyxHx BepeiqaxHHKOB (riocjie rayGoiton cnjioniHOH BcnamKH 
Hx) He xojibKo yjiyaniHaa npHH<HBaeMOCXb cochobmx Kyabxyp, ho 
noBMcaaa xaK>Ke npMpocx 10 —IG-hgxhhx cochobmx HacaHCAeann 
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B cpeAHGM Ha 15—35%. KojiwHecTBeHHoe oxHomeHne cochu h 
ojibXH B CMeraaHHLix Kyjibxypax 2 : 1, x. e. aa KawAWMH AsyMH pn- 

ABMH COCHU CHGAyeX pflA OJILXH. 

Oiiiiixu c npHMectK) ojihxn cepofi b Kyjitxypax cochh Ha Gga- 
HHX necHaHMX noHBax noKaaajiM, hxo axa nopoAa b tllaxoiiiicKOH 
GGP Ha pocx cociioBbix Kyjif.xyp* oKaaunaex no mchoo 6jiaro- 
TBopHoe BjiHHime h, KpoMO xoro, MMoex pHA cyn^ecTBCHHHX npe- 
MMyiAocxB HO cpaBHoiiHio c ojibxoM HopHoii: OHa jiyqme pacxex na 
6 cahmx necKax, hohtm iie cxpaAacx ox iio.iahhx bocohuiix aaMopoa- 
j{OB M MOHoe rioBpeH^AaexcH npoAHxejiHMM. 

IIpHBeACJinbie pesyjiLxaxiii iiojiyHeiiu b ycjiomiHx necHaHoii 
noHBhi cyxwx Bopen^axHHKOB, rzTc, HCCMOxpHHaee Goahoctb, hmoiox- 
CH Bce >Ke iicKOTopiJo, xoxfl H HHHxojKiiiiie KOJiiiHccTBa oprauMHO- 
CKHX BcinecxB (ryMyca). OiiuTiii iiocaAKW ojii>xm Hepnoit iia rojiwx 
AKHiuux iiecKax, tag noHBOoSpaaoBaTeJiLHLiii npoAocc cmo ho 
iianajicH m no cosAanocn caMoro MHHHMajjj>noro KOJiMHocTHa ry¬ 
Myca, yAOBJieTBopHTOJibiiiiix peayjiLTaTon no Aaiox. GpaBimTeJiLHO 
xopoHiHH nepBonaHajibHwn pocx ohbxh nepoa 3—4 roAa cjia6eex, 
n B AajibnenmoM nannHaoTcfl cc nocTeiiennoe oxMnpanHo. 

B Hacxonmce npoMH, napajuiojinno c cocHoir, HanaTJii oiihixu no- 
caAKH ojibXH Hopnoii na aiohhiiIX necnax c iipeABapHxejibiiLiM bho- 
ccHHOM B nonny npocjioiiKH na opraHM'iecKMx boiaocxb (xop^a). 

HcKOTopiJO opneHxnpoPonubie Aanubie iioaBOjiniox npoAHOjia- 
raxb, Hxo xopomne peayjibTaxbi mozkot Aaxb npHMeHenne rH6- 
pwAOB ojibxn nepnoii n cepon, Koxopbio ocoGohho xopoino upncno- 
caSjiHBaioxcH k xpyAHoitniMM ycjioBHHM pocxa. 

floKaaaiio, nxo b JlaxanncKOH GGP MHKopnaa oGpaayexcfl iia 
KopHHx COCHH BO Bcox cjiynaHx (astko Ha ak)hhhx necKax) n ao- 
iiojiHHxcJibHoe aapa>KOHne MBKopnaiiUMH rpnCaMii na pocx AopoBbOB 
BjtHHox jinmb B poAKHx cjiynanx. 06pa30BanHio MnnopnaH b 6eA- 
iibix iiecHaiiHX noHBax coAoncxByiox opranHnecKiie yAofipenHH 
(xop^HHHO KOMHOCXH, jiocHafl noACXHJiKB H X. H.). Ha rpH6oB, o6- 
paayion^Hx MMKopnay na Kopnnx cochh b Aioiiubix necKax, cjiOAyex 
oxMOxnxb Boletus bovinus, B. luteus h B, granulatiis, aapa>Keime 
KOXopHMH cxepnjibHOH noHBH BH3Bajio oC)pa30BaHne MnnopHan 
B jia6opaxopHHx ycjioBHHx. 

VcxaHOBjieHO, iiaKOHOA, nxo npn iioMonin MHKopnaHHx rpH6oB 
AopoBbH Moryx ncnojibaoBaxb xanne xpyAHopacxBopnMHO Beni,ecxBa, 


173 



KaK TpH$oc<|»aT KaJii>ii,nH n cHjiHKaTM. OAHaKo iipa oTcyxcxBHH opra- 
HMHecKHx BcmecxB B no^BB OX HBAOCxaxKa aaoxa cxpaAaex xannce 
MHKoxpo^>Hoe niixaHne. 9thm me oGtHCiiflexcH njioxoii pocx ab- 
peBBBB iia BepciuaxHiiKax, uocxpaAaBmnx ox jigchbix no7KapoB, ko- 
Topwe yHHHXO>KaiOT HanOHBGHHLlH nOKpOB H npGBpamaiOX MUHGpaJIB- 
HMG COeAHHCHHfl B JICPKO BLlMLlBaCMLlG. IIpH CIlJlOmHOM o6pa6oXKG 

uo<iB£i c nojiHMM oCopaHWBaHHCM njiacxa, Koi'Aa opranHHGCKHii cjioii 
iionaAaoT iia rjiyGiiny 20—30 cm, ycjioBHH AJia oGpaaoBaiiHH mb- 

KOpH3W H BMGCXG C XOM A^IH npOHSpaCXaUHfl ACpOBBCB pC3KO yJiyH- 

maiorcfl. 

IJucmumym jiccoxoanucnu^enHux npo6jieM 
JIanui iiiicKo ii CC P 
Pupa 



EXPERIMENTS ON AFFORESTATION 
OF DUNE SANDS IN THE LATVIAN SSR 


The problem of consolidaiioTi and afforestation of quicksands 
is of great importance, and a number of countries have been 
solving it for about two or three centuries. Sand dunes are situa¬ 
ted in huge territories along the coastline of many Euro£)ean coun¬ 
tries, Africa, Australia and America. Continental sands form vast 
deserts in Asia, Africa, Australia and America. The problem of eco¬ 
nomic mastering of these territories has long attracted the atten¬ 
tion of silviculturist-investigators of the whole world. But in no 
other branch of forestry has silvicultural practice encountered 
such difficulties as in solving the problems of consolidation and 
afforestation of quicksands. 

Silvicultural mastering of sands is still an actual problem in 
the Latvian SSR where sand deposits occupy about 27 per cent 
of the whole territory of the Republic. A considerable part of 
this area has long been covered with forests under which corre¬ 
sponding soils formed. Forest regeneration here is not difficult. 
As to the other category of sands — littoral dunes and dunes 
along the river-beds — they are very difficult for afforesta¬ 
tion. The experience of Latvian silviculturists in this sphere might 
be of interest to specialists from other countries of the temperate 
climatic zone, for the littoral dunes both in Latvia and Lithuania 
(widely known Kursh dunes) are very characteristic. 

The sands along the sea-shore of the Latvian SSR appeared 
because of the water ebb from the areas formerly covered by 
Ancylus Lake and ^ Littorina Sea. The rise of the sea bottom 
brought to the surface the sands which had been sedimented 
and sorted out by these reservoirs. Big quantities of sand are daily 
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•carried to the Baltic Sea by the rivers of the Republic — the 
Daugava, Gauja, Liepule, Venta and others. Part of this sand is 
thrown onto the sea-shore by sea waves which thus add new 
substances to the littoral sands. 

Sand sedimented by melted snow from the glaciers and by 
the so-called zander deposits are met with under the soil cover 
over the whole territory of the Republic. Both along the 
coast-line and in the regions remote from the sea] the sands 
formed dunes, during the drier periods of the post glacial epoch, 
as a result of wind activity. 

Over a period of time Latvian littoral dunes have become mo¬ 
bile because of forest fires and felling, mainly during frequent 
wars in] the XVII-XIX centuries. Annihilation of the natural 
vegetation pineries and green cover resulted in fine unconsoli¬ 
dated sands moving in the direction of the dominating winds — 
to the interior of the country. The mobile dunes began to pile up 
on the fertile soils, forests, populated points, roads, and so on, 
moving with a speed up to 1-3 m. a year. 

As is known, it is characteristic of winnowed dune sand to 
have a preponderance of only one fraction. The more the sand is 
winnowed, i. e., the •‘older’’ it is, the more dominating is one def¬ 
inite fraction in it, as is obvious from the example of the dune 
sands in the Latvian SSR. 

An insignificant content of calcium and humus is also char¬ 
acteristic of the sand of the Latvian dunes, but it contains big 
quantities of silica, because almost all the minerals, excluding 
quartz, have already been aired and their unstable components 
washed off from them. 

The results of the analyses carried out at the Institute of For¬ 
estry Problems of the Latvian SSR show that the sand of the 
Latvian dunes (in the environs of Riga) differs from that of the 
continent by a lesser content of small particles (Table 1). 

An organized struggle against dunes began in Latvia in the 
thirties of the last century with the help of planting a forest 
shelter-belt of over 300 m. wide along the coast of the Baltic Sea. 
Afforestation of the drifting dunes to the south of Liepaja began 
still earlier. During the period from 1835 to 1880 the area of unaf- 
iorestated dunes and sands in Kurland forestries decreased from 
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Table 1 


Content of individual fractions in the sands of the Latvian dunes 
and in the continental sands (in per cent) 


Character of the sands 
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0.005-0.001 mm 

Less than 

0.<Xh mm 

Mangaliaii tinnes of the l.atvian 
SSH 

1. Eolithjc sand carried upon 
the former forest soil . . 

6.7i 

92.7fi 





2. Sand from the inter-dune 
depression where blowing 

62.25 

27.25 





out takes place. 

Hcalderainian dunes of tlje Latvian 
SSH 

20 cm d(M'p iindt rtho 60-year- 
old plaiitatioiis. 


0.2.59 

0.02 

0.13 



Kursh dunes of the Latvian 
SSR . . . • . 

(i.22 

93.24 

0.02 





7,700 to 3,900 hectares. The work on consolidating and afforesta- 
ting the dunes continued alter the First and especially after the Sec¬ 
ond World War. At present, only an insignificant area remains 
unconsolidated, but successful afforesiatioii of the dunes has met 
with certain difficulties down to our day. 

During inilial work on consolidaling the sands aUempts were 
made to prevent movement of the dunes with the help of fences 
built out of stakes and braided with brushwood. But some 
time later sandy banks formed along the fences and then the 
sand buried them. After that sand cojisolidation works began to 
practice planting of Red Willow'^ cuttings {Salix purpurea L.) or 
grasses {Elymus arenarius L., Ammophila arenaria (L.) Link.); 
planted were also European White Birch {Bctiila verrucosa 
Ehrh.), European Black Alder {Ainas gliUinosa Gaerln.), Poplar 
{Populus sp.), and Russianolive {Elaeagnus sp.). 

Good results were obtained when an over-all covering of 
the sandy area with boughs or brushwood was applied. Planting 
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of sharpleaf willows (willowing) justified itself on fresh littoral 
sands where subsoil waters are not deep. On the contrary, in the 
areas lying far from the sea or on the dry dunes it did not show 
good results. The willows were growing weak and hardly served 
as a windbreak and, though they had been planted to cojisolidate 
the dunes, it was necessary to do additional work on consolida¬ 
ting the sand covering it with boughs in order to protect the wil¬ 
lows from being blown out with the wind. Willowing justified 
itself at the places where the sand is brought in with the partici¬ 
pation of man (for example, at an artificial formation of a front 
dune). In such cases willowing acquires marked importance in soil 
improvement. 

Unfavourable results were also obtained from sowing various 
grasses and ryes. The planting of grasses — European Beach 
grass (Ammophila. sp.) and European Dune Wildrye {Elymus 
sp.) is justifiable when creating a front dune. 

The centennial practice of dune afforestation has proved that 
sowing of tree-species on dune sands is very seldom a success; 
whereas planting shows better results. The only tree-species ac¬ 
climatized to these conditions proved to be Scotch Bine {Pinus 
silvestris L.), and Jack Pine (P. Banksiana Lamb.). Swiss Moun¬ 
tain Pine (P. monlana Mill.) is also preserved, but in most cases 
plantations of this species do not achieve high density of crown 
even at the ago of 30. Spruce and larch perished soon, I)ut, alder- 
tree and birch were preserved only at lower places. One-year- 
old pine seedlings withered more frequcuitly tliari the two-year- 
olds. These plantations also proved the great importance of good 
planting material for securing a high percentage of the cultures 
that had stricken root. 

It is necessary to note that the quantity of plants that had 
stricken root was in some years inadiiiissibly low and in some 
cases the cultures peri.shed completely. At those places where 
afforestation proved to be a success, the trees grew very slowly, 
assumed dwarf-like form and their height did not reach even 
bonitet V.^ 

^ Bonitet is the correlation between the age and the height of a tree 
that determines the productivity of soil. 
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It has been established that environmental conditions on the 
dune sand are the most unfavourable in inter-dune depressions 
where blowing out of the sand takes place and in the areas of 
deflation even if subsoil waters are not deep. At the ago of 20 
the lieight of a pine at such places does not exceed 0.5 m. 

Groupijig the environmental conditions beginning from the 
worst ones we derive the following sequence: a) inter-dune depres¬ 
sions where blowing out takes place, b) windward dune slopes, 
c) hillock tops, d) relatively plane places (without blowing out 
the sand), e) leeward sides of the dunes, the places with sand 
inflow. 

The picture becomes still more complicated if we take into 
account the depth of the subsoil waters and availability or ab- 
.sence of tlie remainder of the former (buried) soil horizons. 

Judging by tlic analyses, the percentage of easily chaJiged 
potassium and phosphorus cannot characterize environmental 
conditions on dune sands. Since well-growing pines are also met 
with at the places with low content of these substances it is nec¬ 
essary to assume that there is enough phosphorus and potassium 
in the sand (o provide good conditions for pine. 

Still clearer is the correlation between the content of liumus in 
the soil and actual conditions of growth. Increase in trees in 
most cases goes on in parallels to the growth of the percentage 
of humus in the soil, especially if it is found in deeper layers. 

The low coefficient of withering (about 0.2) shows that under 
normal conditions there is enough moisture in the sand for the 
growth of pine. On the other hand, the absolute quantity of water 
in the sand is so small tliat an extensive high-branched root 
system is needed to collect it. 

In the deeper layers of the sand there are relatively rich stocks 
of water but the roots of the trees do not penetrate there and we 
do not know why. 

When working out the methods of afforestation of dune sands 
it is necessary to reckon with their properties as regards the water 
regime. Since great permeability to water helps “to collect'' 
a considerable quantity of rain water and melted snow it is 
necessary to provide keeping it at the depth accessible for the 
roots of the trees. This is achieved by placing at a certain 
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deptli horizoiitally-disposod layers of various materials which 
would prevent run-off of gravitational water into deeper layers. 

At what depth should these “barriers’* be placed? As exper- 
imoiits have shown, the height of the capillary rise of water 
intlio sands of Maiigalian dunes is about 30 cm., consequently 
the water available at this depth, if we take into account the 
isolating properties of the upper layer of dry sand, is evaporated 
.slowly. Bearing in mind the fact that the roots of the trees do not 
penetrate into the sand deeper than 0.5 m.and that it is important 
to have the “isolating layer” (which itself .serves for a certain 
period of time as a depository of moisture) as thick as possible, 
it is necessary to conclude that the optimal depth of the “bar¬ 
rier” should be 30 40 cm. 

As is known, some time ago marl was widely used on affore- 
sf ating the Kursh dunes. When afforestating the sands, peat and 
humus were widely used whether for covering the planting slits or 
pits or for mixing them evenly with the upper layer of the soil. 
Admixture of mineral fertilizers to peat has also been tested. 

.Addition of peat into planting slits was also practiced when 
afforestation of the' sands in the Latvian SSH was carried out. 
Almost everywhere the results (if under the upper layer of the 
sand there was no forest soil buried) were approximately the same. 
When this method was applied in the environs of Riga (Mangaly, 
Buluppe) and on the Kursh dunes, though the quantity of .seed¬ 
lings that had stricken root increased, the number of stands 
did not become greater; they either acquired a dense crown late, 
or did not acquire a den.se crown at all. Vertical growing under 
unfavourable conditions soon stops, the trees become abnormal, 
and the needles yellowi.sh. 

All methods of soil improvement have the following in com¬ 
mon: humus is placed close to the surface. This is not correct and 
it was proved not only theoretically (drying of the upper layer, 
overheating in summer time, hydrophobic properties of the upper 
layer and so on) but practically as well. 

Analy.ses of the root systems made in 1950 at the Institute of 
Forestry Problems show^ed that remainders of trees, bark and hu¬ 
mus horizons found in the sands greatly influence the growth of 
pine-trees. After that in the autumn of 1951 on the dunes of Man- 

m 



galy and then in Bulluppe there were applied new methods of 
afforestation. For bettering the conditions under which trees 
grow there were ploughed or dug in on the sand furrows 40 cm. 
deep a layer of peat or sawdust 5 cm. thick or a layer of brushwood 
10 cm. tliick. Then the furrows were covered with sand again and 
two- or three-year-old pine seedlings were planted there. Together 
with this, new experimental pine-species were planted; the soil 
was prepared by putting peat onto the bottom of a pit that was 
dug 30 X 30x40 cm. for every tree. For the purpose of control 
the same number of trees were planted according to the usual 
methods (by making slits, putting a handful of peat into them 
or leaving them without, humus). 

Table 2 


Average data o/ the account lahcn in summer of 19f)3 when planting 

pine seedlings 


(ieneral indicators 

The IcnKtli 
of the current 
year sprout 
in cm. 

The leriKl 1 
of the 
needles 
in cm. 

I’he average 
quantity of 
buds on the 
last sprout 

Control (without fertilizing) .... 

0.8 

0.8 

1.7 

The soU dug (to 40 cm.) deep (with¬ 
out being fertilized) . 

1.7 

1.5 

2.0 

Intcrmedial c layer of brushwood is 
available. 

:i.o 

2.8 

3.1 

Intermediate layer of peat is avail¬ 
able .. 

6.4 

3.8 

3.9 


Those experiments (Table 2) show the great influence brush¬ 
wood and especially peat placed at a certain depth had on the 
growth of trees. The influence of the intermediate layer of sawdust 
proved to bo much feebler; a still smaller part w^as played by deep 
loosening of the soil when the intermediate layer was not placed 
into the soil. The small influence in the last case can be explained 
by the fact that on digging the soil the abovesoil cover is brought 
into it. 

According to the account taken in late summer in the planta¬ 
tions of the same year the influence on the part of intermediate 
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layers is clearly manifested already during the first summer, espe¬ 
cially in the length of needles and as regards a greater quantity 
of top buds. The influence on the lengthwise growth of the 
sprouts in the first year was small - this clearly expresses 
itself only in the second year. 

It should be noted that peat and brushwood stimulated the 
growth of pine only when these materials were dug into the soil 
in spring time when planting; fresh brushwood is similarly 
effective. Some months later, the places where the brushwood had 
been dug iji were distinguished by dark-green dune vegetation and 
often by an appearance of nitrophile plants (si inging-nettle, etc.). 

The intermediate layer of sawdust, though it decreased the 
number of dead trees, did not yield a considerable iinnease in the 
first two years. Fertilizers (bonedust, superphosphate, potassium 
cJiloride) added to the sawdust did not bringabout an increase either. 
These fertilizers did not contribute to the growth because they 
had been used in pure form without an admixture of organic 
matter. 

The intermediate layers dug into the soil caused changes in 
the distribution of moisture in the soil. As might be expected the 
greatest percentage of moisture, within the limits of 40-90 percent, 
is contained in a layer of peat. It confirms the assumption that 
a layer of peat in the sand in the dry period can be a source of 
moisture for the trees. It is interesting to note that the percentage 
of moisture is often much greater in the sand lying in a layer of 
brushwood. This is probably explained by the fact that the inter¬ 
mediate layer destroys the solidity of the sand mass, causing 
detention of the gravitational water in the looser layer. This 
assumption should be checked by further investigations. 

Porosity of the soil around the experimental cultures was 
determined at the end of June. At the places where the soil had 
been prepared by deep ploughing in April of the same year porosity 
at a depth of 15 cm. was 49.52 percent. In the soil dug 20 months 
before this, porosity was only 45.95 per cent and in the soil 
which had not been cultivated —40 per cent. These figures, though 
they give some idea about the progress of sand consolidation, 
show that the variations do not exceed the amplitude of the 
common sand porosity. 
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European Black Alder and Poplar plantations laid out in 
the spring of 1950 should also be listed among the experimental 
cultures. An unafforestated dune strip 150 m. long, crossing 
the locality witli different relief had been selected for the ex¬ 
periments. 

The following species were planted: California Poplar 
(Populus trichocarpa Torr. et Gray.), Southern Poplar {P. baP 
samifera L.), Simon Poplar (P. Simonii Carr.), Mongolian Poplar 
{P. suaveolens Fisch.) and European Alder {Alnus glutinosa (L.) 
Gaortn.). 

In the summer of 1950 all the poplars and 35 per cent of the Euro¬ 
pean Black Alders {Alnu^i glutinosa (L.) Gaortn.) were covered 
with leaves. The loaves were dark-green and rich. In the middle 
of tile summer the alder and poplar wliicli had not been cut level 
with the soil began to lose their bark which was dying off and 
chipping. Beginning from 1951 the poplar and the alder started 
dying off. By the summer of 1953 only those poplars and alders 
survived that were growing in the deep and narrow depression 
which crossed the afforestation strip. The experiment showed 
that it was very difficult to inculcate deciduous species on dunes 
without simultaneously improving the soil. 

That the influence of the layers is of long duration is 
confirmed by the continuous influence on the part of buried 
soil, as well as of the trees, bark, etc. which had long been 
covered with sand. Recently it was stated in literature that 
the pine cultures, which had been planted in 1935 by G. N. Vy¬ 
sotsky on the Lower-Diiicpcr sands, making a peat layer in the 
soil, are growing very well; meanwhile, of the 17,000 hectares of 
land afforestated during the last hundred years according to other 
methods only 3,000 hectares (at lower places and on buried soils) 
more or less preserved their plantations. 

There are indications showing that a similar method was also 
applied in the LatvianSSR 60 years ago. It may be assumed that 
investigation of these plantations will give the final answ^er to 
this question. At any rate, the trees which have become strong 
can easily be preserved by using additional slit feeding which the 
Institute of Forestry Problems elaborated to stimulate fruit¬ 
bearing of the trees. 
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Preparation of the soil for afforestation of the dunes according 
to the method described is work on which much effort has been 
expended and therefore it should be mechanized. When small 
areas are being afforestated the furrows caJi be prepared and 
closed up with a two-horse plough and a special adjustment. For 
big areas a caterpillar tractor and forest plough are necessary. 

It is recommended to transport peat and brushwood along win¬ 
ter roads. At the places specially prepared, self-dumping lorries can 
be used. To afforestate one hectare of land it is necessary to use 
about 30 tons of peat or 50-150 cubic melers of brushwood or 
other timber materials obtained when cleaning a forest. The ques¬ 
tion about the distance between the furrows has not yet been 
solved. It is connected with the still unsolved question of density 
of crown of forest cultures on sand in general. Application of fer¬ 
tilizers, however, will make it possible that in the same area 
a much greater quantity of trees will grow successfully. Until the 
matter is finally determined, the distance between the furrows 
can be taken as 1.5 m. with 1 m. intervals between t he trees in the 
furrows. It will probably be rational to fertilize the soil in 
strips formed by 4-5 pine lines close to each other and to fill 
the area between the strips with shrubs (ilippophae, Elacagnus). 
These methods would have some special advantages in suburban 
areas: better decoration, less fire danger, cheapness. 

The strips should be disposed perpendicularly to the direc¬ 
tion of the dominating winds. At the places where blowing out 
the sand is possible the strips should be covered with brushwood. 

When afforestating the sands it is desirable to create mixed 
cultures. In tlie past, in most cases, together with a pine a birch 
was planted for this purpose but this is of litt le importance as a 
.soil-improver. 

The question of creating mixed cultures on poor .sandy .soils 
was considerably solved when to the cultures of pine-trees 
European and speckled alder-trees {Alnus glutinosa (L.) Gacrtn. 
and A. incana (L.) Moeiich.) were admixed. 

The experiments which began in 1930 showed that Eiuropean 
alder is able to grow not only in drier cojiditions than those in 
which it is usually met with in nature, but for some time even on 
dry and poor sandy soils. 
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According to investigations, admixture of European Black Alder 
as an auxiliary species to the pine cultures on poor sandy soils 
of dry heaths (after ploughing them deep) not only improved the 
quantity of pine cultures that had stricken root, but also effected a 
15-35 per cent average increase in 10-16-year-old pine plantations. 
The quaulitativo correlation between the pine-trees and alder- 
trees in the mixed plantations is 2 : 1, that is, after every two 
lines of piiio-trocs one line of alder-trees follows. 

Experiments on admixing speckled alder to pine-tree cultures 
on poor sandy soil showed that in conditions of the Latvian SSR 
this species ijifluence the growth of pine-cultures no less favourably 
and besides that it has some advantages as compared with Euro¬ 
pean Black Alder; it grows boiler on poor saruls, almost does not 
suffer froin late frosts and to a lesser extent is damaged hy pests. 

All these results were obtained in conditions of sandy soil of 
dry heat hs where in spite of its poverty some quantities of organic 
matter (humus), though insignificant, were available. The experi¬ 
ments on plant ing black alder on naked dune sands, where a soil- 
forming process has not yet begun and even a minimum quantity 
of humus is not available, do not show satisfactory results. Com¬ 
paratively goo<l primary growth of alder in 3-4 years becomes 
feebler and then its gradual dying off begins. 

At present, parallel with planting pine, experiments have been 
started on planting black alder on dune sands with preliminary 
placing of a layer of organic matter (peat) into the soil. 

Some tentative data make it possible to assume that good re¬ 
sults can be obtained from the application of hybrids of black and 
speckled alders which proved specially able of adjusting them¬ 
selves to the most difficult conditions of growth. 

It has been proved that in the Latvian SSR mycorhiza on the 
roots of a pine is formed in all cases (even on dune sands) and addi¬ 
tional contamination with mycorhiza fungi seldom influences 
the growth of the trees. Formation of mycorhiza in ])oor sandy 
soils is promoted by organic fertilizers (peat composts, forest lit¬ 
ter, etc.). Of fungi which form mycorhiza on the roots of a pine 
in dune sands should be noted Boletus bovinus, B. luteus and 
B. graniilatiis. .V sterile soil contaminated with these fmigi 
caused formation of mycorhiza in laboratory conditions. 
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It has been established, at last, that with the help of mycor- 
hiza fungi trees can utilize such hard soluble matters as calcium 
phosphate (tertiary) and silicates. However, when there is no 
organic matter in the soil microtrophic alimentation is damaged 
because of lack of nitrogen. It also explains the fact of bad growth 
of (roes on heaths damaged by forest fires which annihilate the 
soil cover and transform mineral combinations into those which 
are easily washed off. On solid tilling the soil by turning an upper 
layer upside down, when the organic layer gets into the soil 
20-30 cm. deep, conditions for mycorhiza formation and conse¬ 
quently for growing of trees are greatly improved. 
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OPrAIin3AU,Hfl JIECOPA3BEflEHIlH 
H JIECOBOCCTAIlOBJlEHHfl 
B CCCP 


JlecHue 6oraTCTBa CoBCTCKoro Coioaa orpoMUbi, no uo xeppH- 
TopHH CTpaiiM oiiH paciipeAejiGuiif iiopanHOMepno: b coBepnofi h 
B ocTO'iiioii nacTHx CTpaiibi njiomaAi> jiccob b OTAejibHwx onjiacTfix 
;^ocTIl^aeT 65%, na loro m loioaaiiaAe iiponeiiT jigohctocto noaiia- 

lleoAHHaKOBo B paujiiiHiiMX ^acTHx cTpaiTu M anaHeuHe jiocob, 
B ceBepHMx h coBopo-aauaAHMx paaoiiax, fao cocpeAOxo'ieHM 
Haii6ojii>niHe aaiiacw apcbcchhu, iia iiepBuii iijiarr BbierynaeT 
ripoMhiniJioiinoo anaHOHMe Jicca. B creriHbix /Kg paiioiiax w b 
jiecocTcnH, otiiochiumxcb k aoiie iieycToiiimBoro ii HeAOCTaxoH- 
iioro yBjiaHciieiiHH, po/ii* jieca aiia^HTejibiio pacniiipflexcH. riaocb 
OH OKaajjBaex aaMCXHoe iiojkbkiixojjbiioo BjiiiHime na KJiiiMax, 
npeAoxpanaex tiohbli ox cMjAisa u BWAyBaiuiH, yjiyMniaex BOAiibitt 

pOKHM pOK, CI10Co6cXByCvr IIOBMUIOHIIK) ypO>I{anHOCXlI CtVXhCKO- 
xoaflHCXBeHiiMX Kyjjbxyp w x. a* 

3xh paBAHHHH B pacijpocxpaiieHHH H aiiaHOHHH jiecoB, a iviaBHoe 
oco6eHHOcxH jiecopacTHxeJibiiHx ycjioBHii b paajiHHHux panonax 
HamcfT cxpanH oiipeAeJinjiH HaKonAenne iia iipoTHHcenifH 6ojiee 
cxa Jiex BccBMa paaiiooGpaaiioro oiiwxa h b jiecoKyjiT>rypiu)M AeJie. 

JlecoKyjibTypiiLie pa6oxM b Hameif cxpane, Bonpacxan h 3 roAa 
B roA, AocxwrjiM ocoSchho Gojibuiwx MaciuxaGoB b 1949—1953 rr., 
qxo cxajio bobmoh^lim 6jiaroAapH miipoKOMy npHMGHeHHio Mexa- 
hhbmob bo Bcex iipoAeccax jiecoBoccxaHOBHxejibHLix h necoxoaHM- 
CTBCIIHUX MepOnpHflXHH H BHCApCIIHIO AOCTH>KeHHil 6nOJIOrHHCCKOH 
HayKH B npOHBBOACXBO. 
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SAIliUTUOE JIECOPA3B£A£HiIE 

Bonpocti CTCHHoro jiecopa3BCAeHHfl b iianicM cxpane nojiyqiijia 
rJiy6oKoe TeopeTiiHecKoe o6ocHOBaHHe b Tpy;^ax BiiAHeMiuHX ynenux 
jjecoBo;^CTBoiiiioM II ce;ii,cKOxo3flHCTBeiinoii iiayKii. VcTaiioBJiGHO, 
HTO cTonenB bjihhhhh aamHTHtix jiecoiiacaH^AenHii na yjiyqiiienHe 
ycjioBHH npoH3pacTaiiMH ceJiBCKOxoaaiicTBeHHMx Kyjibxyp h no- 
BMlUeilBC HX ypOKailHOCTH BO MllorOM 3aBHCllT OT lipaBHJlLHOrO pa3- 
MemenBH JiecHLix iiaca/KAOHun. IIcxoah ms xapaKxepa pojibe^ja, 
HaripaBjiemiH Bpc;mwx ajth cejihCKoro xosHiicTBa nexpoB, CTcneiiH 
CMUTOCTH noBBLi H iipoBHX MGCTHUx ycjiOBilii, sau^MTiiHG jjecoHacavK- 
AeHHH pasMeinaioT TaKiiM oGpasoM, qxoGhi oim MorjiH b nojinoii 
Mepe npoBBHXb CBoe iiojiesnoo AeiicxBHc. 

IlaSjuoAeuMHMM mhoiiix coHexcKiix yHoiiJbTx M npaKXMKOB ycxa- 
hobjicho, qxo cymccTneHHOO nojiosHoe BJiMHuwe jiecHoii jiojiocw npo- 
CTMpaexcfl c iiOABoxpeHHoii ec cxopomj iia paccxonHUC, npiiMepno 
paBMoe 20 —SO-KpaxHoii bbicoxg Ap^^nocxoii, ii c iiaBoxpciuJoii cxo- 
poHM — AO 10-KpaxHoii ero bwcotli. CjiCAOiiaTejiLiio, mom Bume 
ApeBocxoii jiecBoii iio.tioch, xgm AajJbiiio m nojiHOAcuHoit CKaau- 
BaexcH CO noAesHOc BAHHHiie. ()6 i>fiho iia crcmiHx iioHBax Bucoxa 
C])(iAHeB03pacxHLix HacajKAeHMii, n aamiciiMOcm ox mx nopoA- 
iioro cocxaiia m Kanecxna yxoAa aa iuimh, cocxaBAficr ox 10 
AO 15 PacC.TOHHMO MG/KAy OCllOBHT.IMM AGCJlblMH llOJIOCaMM BGX- 
poAOMHoro HasnaBGHHH ycxaFiaBjuiBacTCH ii paBnnimtix ycvionn- 
Hx cxeniibix BOAopasAGAOB no Gojiee 500—600 m. 3to pacfTOflime 
yBGAMHWBaGxcH jiiimi. npH Gjiaronpiinnibix ycnoiiiinx pc.TibGcJ)a, 
naupiiMep, Ha noABCTpeimbix iiojiorwx CKjioiiax. Iia Bcrpo- 
yAapubix CKAOHax h iia noHBax KamxaBOBoro KOMBACKca iioiiii- 

HxGHHOii AGCOlipurOAIIOCTII, J AO JJGCHLJC BOAOCM oOblBHO XapaKXGpM- 
3yK)XCfl XyAIUIlM pOCXOM ApOBOCXOH B BLlCOXy, paCCXOHJlMe MOKAy 
noAocaMH cGjiiiHiacTCfl. 

CAGAOBaXGALlIO, CymOCXBGIIIiyiO pOAI. B 6opi,6e C CyxOBOHMH H 
BcxpoBoii aposHGM HMeex no OAna HaojinpoBaHHO cxofiman agco- 
iiojioca, a cxpoHiiaii ciicxeMa AOCxaxoBiio uiMpoKHx (16—20 m) 
jiGCHLix nojjoc, napaAMsyroiAMX coBOKyjiiio BpoAnyKi pa6oxy Bcxpa 
Iia MG?KriOAOCHLIX UpOCXpaUCXBaX C XGM OoALniGH 34)^GKXMBH0CXI>10, 
HGM yAaHHGG pasMoiuona na xeppHxopHH bch CHCxcMa samHXHux 
AGcoHacaHiAOBnn. OcjiafiAHH cHJiy Bexpa, agchhc HacaBCAOHHH 
3MMOM o6ocnGHMBaiox Ha nojTflx Aynmyio coxpanHOCxb cHOHCHoro 
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iioKpoBa, KOTopwii xoporao yTciijiHeT nonny h npeAOxpanneT o:ih- 
MTjc noccBhi cojii>ci{oxoaaiicTjieHMi.ix KyjiBTyp ot BWMep;iaiiHH. B nc- 
pMOA Bocoijiicro cncroTaHHHfl jiecoiiaca>KAeHHfl cnoco6cTByioT Gojiee 
nojiHOMy H rjiyGoKOMy iipOMamiBaHiiH) iiohbm, a b nepnoA Berexa* 
AHH aaninmaioT Kyjir»TypBLio pacTeima ox apeaMepHow xpaHcim- 
paaan. TaimM nyxeM jieciriiie nojiocw Ha aamHmciiHHx nojiHx co- 
3AaK)x 6()jiee Gjjaroiipiinxiiyro MMKpoKjjMMaxH^ecKyio o6cxanoBKy, 
Koxopan ciioco6cxByoT iiBipaiUBBaniiio jujcokopo ii ycxoinniBoro 
ypoKHH iia Caae iipuMeHeimfl KOMiiJieKca nepcAonoH arpoxexiiMKR. 

CorjiacHO ahjiiimm llHCXHxyxa aeMjjcAOJiiiH riMOirif B. B. ^.(oKy- 
aaoBa (KaMeimasi cxeiii.), iipiiGaBjca ypo>Kafl aepua ii 'lacxHMHO aa- 
cymJiHBMe roAu cocxaBjjHox iioa aaDiuxoii jieciiux nojioc 100— 
120%, B cwjiJ.JTo aacyniJiHBue foabi axa ripwCaBKa BupajKaexcH ua 
03HMBIM (pO/Kh) B 300%, HO flpOllhIM (OHOC) — B 170%. Bo BAaJK- 
Hbie roAU, KoropLTo iia loro-BocxoKe CCCP — peAKoe HBjreHiie^ 
upiiOaiHia ypO/haH aejHia onpeACJjHoxcH b 30—40%. YpoBtaH nop- 

MOBLIX xpaij IIOA BJIHflHIlOM JICCOIJOJIOC yBOJIHMMBaeXCfl B CpOAHCM 

Ha 300—400%. TaKoo hoahoaghhoo njiHHiiiie onaaLiBaiox «B3poc- 

AHe» AOCHWO ilOAOCbl C y>Ke AOCXaXOHHOil BHCOXOii ApOBOCXOH — 

o6bhih() cBuiiio 10 m. OAnaKo iiaMaAO iix iioAoruimHXHoro aomcxbhh, 

B aaBMCHMOCTH OX CwCXpoXW pOCXa COCXaBAfllOmHX ApOBOCIHJX HO- 
poA, Hacxyiiaex anaMPixeAbiio jianbine. B axoM oriTouieiiim aah kojt- 
X03n0-C0BX03H0I'0 IipOH3nOA(-XBa 31«OriOMMHCCKH Gojiee BBiroAnblMll 
CJiCAyex npH3HaTb xaKMo jiecoiioAocbi, b cocxaBc Koxopbix iipcoG- 
Jia/iaior Aeniibic Gbicxpopacxymno JiopoAHi, Aaioinwe iJOJieaainMXUbin 
D4)(j)eKX c Mo.riOAoro Boapacxa. ITo AannbiM IBIMAJIMU ii Apyrux 
nayHHo-iiccjieAOBaxeAbCKiix ynpoKACn h ii cxouHoii sohli , AecHbie 
nojioibi H3 GbicxpopacxyxAiix iiopoA y>Ke iia 4 — 5-ii roA iiocag iio- 
caAKM oGcrneHiiBaiox iipiiGanKy ypo>Kaa aepua iia 3ain.win;aeMbix 
ynacxKax b cpeAHCM h 2 — 3 u c 1 ra. B AaJii>Hoi!raeM, ii3 roAa 
B roA, HO Mepo pocxa Aecubix hoaoc b Bbicoxy, Bo.ipacxaex ii no- 
Ae3Hoe Hx BAHHHHe HB npHACFaioiUMe nojia. Ilo AocxaxoHJio ocxo- 
poKHHM noACHGxaM, jjccouoAOCbi H3 GwcxpopacxyiAMx nopoA ywe 
K 8—lO-HexHeMV Boapacxy BitoAHe onpaBAHBaiox bcc rxaxpaxM na 
HX BbipamiiBauMG. 

OAHaKO jioBbrmeHHGM ypoAcan aepiiOBux haii xpaB bobcc ho 
orpaHHHHBaoxcn cAyM^cGiiaa poAb agchux iiacaHtAeHHii b ceAbCKO- 
X03HHCTBGHH0M ljpOH3BOACXne. CAGAyeX HOMHHTb, MXO BO BpGMfl 
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•lepiiwx 6ypb nojx jamHToii jieciiiiix nojioc jiojiuoctt,k) coxpaHHioT- 
cfl noccBw oaMMtix, xor^a khk na OTKpuTux MCCTax npoMCXOAHT 
iiojiHoe lijui »ia(*Tinru)e iix BiiiflyBaiiiie c nbiiuK-oM nepxHWx nJio;u)~ 
poAHciiiuMx HacTuu iiOHBLi. lijiaccu'iecKiiM upHMGpoM pcinaiomero 
BHaHCHMfl jreciiMx nojioc b 6opb6e c 'lepnhiMH CypHMn HBjineTCfl 
GOBxoa HM. CTajiMiia, paciiojiOTKeHiiuii b panoHo ApMaBiipcKoro 
«BeTpoBorc) KopTiAopa)). MaaecTHo, hto ao coaAaHHH nojieaauiHXHwx 
jiecHux nojioc, iipuMepHO jjojiBeKa Ha;iaA, ‘^Ta xeppHTopufi cHJiirUO 
iiopaHxajiacb HepiiWMii CypHMii. Teiiepi* >kc xau*an oiiacHot xj, ycxpa- 
iieiia. 

Kypi'aiiHHCKOM paiioHe KpacHOAapeKoro Kpan jiecopaaBeAe- 
HMeM cxajiH aaiiBMarhca b ochobhomc 1949r.,if pcKiyjii/raxLi hc aa- 
mgajihjih GKaaaxhCH. JlecHbie iiojiocw, coaAaHiiuo iia ^bicxpopacry- 
mwx iiopoA BcucHoii 1949 r., y>Ke b 1951 i\, bo apewH qepHoii 6ypii, 
npcAoxpaiiMjiH ox nuAy«aifiiH noccBbi o3HMoii nmeiiHUU iia paccxofl- 
HMM 100—150 M or jiecoiTojfOCH. ypoHvaii niueHiiubi b ^amBTiioii 30He 
AocTHraji 25 u, a iia oxKpbiTOM nojio, npii oAiniaKOBbix iipo’iHX ycjio- 
BHH.x, OH rocxaBHJi 18 u c 1 ra. 

B KOjixo3e BM. (^xajimia CaAbCKoro paiiona Pocxobckoh oRjiacxH 
B HaCXOHmOe BpOMU BCO llOJIfl OKaiiMJIOHW BamMTHblMH JieCIlWMM no- 

JiocaMH, odiJAirM npoxfUKCiiMeM oko-io 145 km. ^iaKJiaAica jiecribix no- 
jToc B 3TOM Kojixoiie 6bura iia^axa b 1932 i\ Ho yH^e b 1939 r. (Mcpea 
7 jiex), KOFAa ito CajibCKHM cxcham iipoHOCjiacb McpHaa 6ypH, ynif" 
Hxo>KHBiEaH oojibmwe lUEomaAH o:uiMbix iioceBOB, noA yaiuiixoii 
jiecHbix iiojioc BCO noccBbi oanMoii iiiuohhali nojiiiocxbio coxpa- 
HWjiHCb. Ho AaiiTibiM arpoHOMa A. Ma.nbueBa, npnGaBKa ypoBcaa 
03HM0H iiDieHHAbi B 3T0M Kojixo3e B peayjibxaxe iTOjiesHoro bahhhhh 
jiecHbix IIOJIOC cocxaujiHcx ox 6 ao 7 ii. c 1 ra. 

B CoBoxcKOM (]oio3e iipoBOAHTca CojibniMe pa5oxbi no oGAece- 
HHio necKOB M OBparoB c Aenbio iipaBHAbnoro h Gonee peuxaGenb- 
Horo McnojibaoBaunfl axnx nnomaAOH. Ilpn cnnomiioM oGnccennH 
riecKOB iia tom luiii iiHoii xoppirropiiM pHA ApcBocHO-KycxapHUKOBbix 
nopoA iiponapacxaex bmojihg yAOBjiexBopMXGJibiio. HanpnMop, npo- 
AyKXHBHOcxb cocjioBbix iiacaHCAeHHM {Pinus silvestris L.) na Hnp- 
CKHX iiecKax Pocxobckoh oGnacxM b 27-AGTHeM Boapacxe Aocxwraex 
274 M* ApoBGCHiiH c 1 ra, npu cpeAHeii Bucoxe 16 m h A^^Mexpe 
16,2 CM. Ila 3XHX ace necKax aanac ApcBecHHbi xononn KanaA- 
cKoro {Populus deltoides Marshall) b IS-agxhgm B03pacxc Bbipa- 
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jKaeTCH B 293 m® c 1 ra npM cpeAHoii bbicot© 15,7 m h AnaMexpe 
16,3 CM. 

lloA Jiecopa3BCAeinie iia iiecKax b CCCP otboahtcb y^acTKii, ko- 
Topwo BO HCJI()JIL3yiOTCfl IlOA CBABI, BHIlOrpaAHHKIT, CeJIBCKOXOSBll- 
CTBeiiHue iioccBbi, ceiioKociii a uacTfiMma. B jiecocTonHux paiiouax 
c AOCTaTOBBBiM yBjia>KH(BiMeM aaiaraAMBaioTCH ciiJicJfflBUO HacajK- 
ACHUH, a B cTeiJiiBix, FAC ocaAKow BwiiaAaoT Majio, boa ApeB(?cnHe 
BOpOAW OTBOAMTCB OT 20 AO 30% njlOIAaAW, UpHBOM BacaWAOHHfl 
paaMomaioTCB KyjiBcaMii mjih KOJiKaMB. 

11 a BocKax onponeiicKOM brcth CCCP, 6oraTHx nepcrHoeM mjih 
noACTiujacMbix aa Be6ojii,Bioii rjiyGHne uorpc6eBitUMPi njioAOpOA- 
HUMH BOBBaMW, BWcaBaiBaioTCfl iijiH BbicDHBaiOTCfl Ay6 {Quercus 
robur L.), rpyma {Pyrus communis L.), Gopeaa {Betiila verrucosa 
Ehrh.), HcciiJ. aeJiOBhiii {Fraxinus lanccolata Borkh.), cocaa o6i>ik- 
BOBOBiiaH {Pinas silvestris L.) if Kpi»rMCKafi {P, Pallasiana Lamb.), 
aKauBB 6ojiafl {Robinia pseudoacacia L.), CKyMiinn {Cotinus cog- 
gygria Scop.), Jiox (Elaeagnus argenlea Pursb.), abpiiKoc {Arme- 
riiaca vulgaris Lam,), Bnuiiifi {Cerasus mahaleb. (L.) Mill.), a Ha 
6ojiee ficAHUX — cocna {Pinas silvestris L.), aMop({)a {Arnorpha 
jruticosa L.) h aKamiH H^ojiTan {Caragana arborescens Lam.). 

B CpcAHeaaiiaTCKHx pafioiiax CCCP jxnn oGjiecoHHH CyrpHCTHX 
neCKOB C HeAOCTaTOHBHM yaJia^KHOHMCM IipHMOHHOTCfl CaKCayjI 
fiejiwii {Haloxylon persicum Bge.), a aa ynjicTHenHux uecKax c Jiy^- 
mifM yBjia>KacBHeM — caKcayji Bepauii (7/. aphyllurn (Miakw.) 
Iljin). 

Boabibow BpcA cejiBCKOxoaaiicTBeHHHM yroAUflM iiaaocHT apo- 
BHOIIBbie apOUeCCU. B CoBOTCKOM CoK)3e IipOBOAHTCH paooTLi 
no o6jicceiiHK) nAon^aAOii, noABcpHfenBbix CMMny iijim paaMbiny, 
C paCBOTOM COXpaHMTL BAOAOpOAMe nOBBLl H npOKpaTHTb pa3- 
MblBbl. 

ycTaaoBJieHO, bto aaiuMTHbie ACCOHacaHfAOHHfl na BpiioBpa>K- 
Hbix yaacTKax npcAOxpaBHioT ckaohm oapara ox AaAbaciiinero 
paapynieaBH a cnocoGcTcywx mx aaAepHCHiiR). Haca'/KACMiaa co3Aa- 
K)TCH BAOAb GpOBOK GBpaFOB, C OTCXyBOM OT UpOBKIT Iia 2—5 M, 
mHpMBOM OT 20 AO 50 M B 3aBHCHMOCTIl OT yCAOBMM M0CTOlipOH3pa- 
CTaHHH. B npHOBpa>KBwe iioaocm h b aaca^KAcniifl, co3AaBaeMHe 
Ha BOAonoABOAflmHX AoinHiiax, BHca>KHBaeTCH 6oAbmoii nponoHT 
nnoAOBo-’ToxiiiiBecKiix iiopoA- 

13 Bonpocu jiecoiierteHHn h necoBoacTDa 
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Ho «aHHHM 3po3HOHHoro oTpflfla HHCTHTyTa jieca AKaflCMHn 
Ilaytt CCCP, B OpjioBCKOH, BoponoKCKoii ii C^apaTOBCitoii o6jia- 
cTflx cBoSoAHHe OT jiecHoii pacTUTCJibHOCTii iipHonpa>Kiiwo njioma;ui 
n pesyjibTaxe CMHna iioTcpfl.riH ot 15 ao 25% ryMyciioro cjioh uob- 
BLi. Ho AiiHiiHM rioBOCiiJibCKOH onbi'nioii cxaimMH, ypoH^aii paa- 
jiif'iHiiix cojibCKOxoaniTCTBciiHLix Kyjibxyp iia cmutbix noMsax, no 
CpaBHGHHIO C HCCMUTblMH, CHlIH^aOTCH Ha 30—40%. 

JlyBraiie peayjibiarbi b 6opb6e co cmwbom ii paapyraeiiiioM 

iioHBbi iiojiyHeHw TaM, TAG npiiMeTTHJTiTCb iiacaH^AOHiifl ApeBecHO-Ky-^ 
CTapiiHKOBoro THna. B ijpafmiie pnAw co cToponbi oiipara Bbica;Kn- 
BaioTCfl KopiiooTnpbiCKOBbie ApeBecHo-KycTapiiiiKOBbie iiopoAi»i: ana- 
Aiifl Sejian {llohiniapsciidoacacia L.), oepecx {Ulmus foliaceaGiWh,), 
aii.TEaiTx {Ailanthus glandulosus Desl.), xcpii {Primus spiriosa L.), 
miinomiHK {Rosa canina [-».), Biimiui {Cerasiis malialcb (L.) Mill.) 
If ApyrBC, Koxopbie cBoiiM pacIIpocrpa^Oll^o^f no oxKOcy OBpara 
CK'pejiJTHiox rpynx ii coaAaiox jiyHiuiio ycjiOBiin aaAopHcmm. 

JlecoBOAbi CCCP npn paapafioxKC xiihob aauiifxnbix jiccoiiaca?K- 
Aenifii BiiAHT B Hiix lie iipocxyio Moxammccjiyio coBOKyniiocxi* 
AepeBbGB, a xanoe cocAiiiicnMo, b KoxopoM iT[)OHB;rfiK)xca BaanMiioe 
BjiHHHiie AepeBbGB KdK Apyr iia Apyra, xau ii Jia rianfixyio mmh iiouny 
IT axMOC(f)epy. ycxaiionjiciio, hxo bom cjiokhgg jiecoiia(;a>KAeHHe no 
cocxaiiy n (j)opMG, tcm paBHOMopiioo CKJiaAbiBajoxcn noA cro iiojio- 
roM ycjroBHfi >Kiiruiii, xgm jiyBuic pacupGAOJiHioxca npoii3BOAiixojTb- 
HblG CHjIU IIOBBU M XOM 3({)({)0KXIIBIIG0 IICIIOJlb3yK)TCH CBGX M IIOBBOII- 
iian cpoAa ApcBCCHO-KycxapiuiKOBoif pacxiixenbiiocxbio. Box iiovrc- 
My B CC.CP npHHHXo npn noccne mjih iiocaAKe aamifXHMx Jieco- 
Haca/KAonmi paaMGinaxb nocGBHofi hjih nocaAOBiibifi Maxcpnaji 
xaK, Bxo6bi BoaMO>Krio cko[)gg oGpaaoBajiocb Haca>KAOnifc, x. g. hg 
iipocxaH coBOj^ynHocxb AcpoBbon, axanoc cogahhghpig hx, b KOxopoM 
Morjio 6bi oOiiapy>KHXbCH iix BsaHMHoo bjimhhmo Apy^ na Apyra w 
Ha OKpyjKaiorayK) hx cpGAy. 

JIECOBOCCTAHOBHTEJIbHWE PABOTW 

JlGcoBoccxaiionifXGJibHbiG MGponpHnxHH npoBOAHxcfl B Cobox- 
CKOM Coio3G iia oOmMpHbix II caMbix pa3H0o6pa3Hbix njioiAaAHX 
rocyAapcTBCHHoro jigchofo ^joiiAa. IIpH axoM no xo3flifCTBciiiiOMy 
3HaB0HH10 OAHO M3 HGpBblX MGCT aaHMMaiOX JICCOBOCCXaHOBMXGJIbHUO 
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paGoTH Ha HJiomaAHx, oi boGohcaohiiux pyGnaMii n AyGpaBax, 

HBJIHIomHXCH OCoGeiTHO HeHIlWMH KaK IlO KaHGCTBy ;^pCBeCHUM, TBK 
M B cHjiy paciiojiOH^oiiHH Hx B cxenubix H JiecocTeiiiiiiix pawonax 
cTpaiiLT, r^e ohh wrpaioT Gojibinyio aaiiufTnyio pojit. 

rijioinaAH AyGoBbix iiacaBCAeiiwii iia BwcoKOKaqecTBeHHMx hom- 
iiax, ocBoGoH^AaIOI^nc(^H iia-jioA Jieca upii cnjicmiibix JiecoccHHHx 
I>y 6 Kax, HeMojJtJTOiiHQ iiyjir/rnBupyioTCH. 11 pH uecoGjiTOAeHHM aroro 
iia xaimx iiJiomajiHX npoHcxojiHX nopocjieBoe BoaoGBOBJieiiHe, oG- 
paayiomee HHaKocxBOJibiiHKii, hjih ayG {Quercus rohur L.) coBep- 
meuHO BHxecHflexcH MajiouenHbiMii apobgciilimh nopoAaMH h Ky- 
cxapHHKaMW. 

]],OH}ibie cocHOBbie iiacajHAeiiiiH na Goraxux ito'iBax Ge.i Mop ik*- 
KyccxBeiiiioro JiecoBoaoGiiOBJieHHH, hjih xoxh Gw Mep, coj^eiicxByio- 
lUMxecTecTBciiHOMy jrecoBoaoGnoB/ieiniK), iicpexoAHX b MajiOHOHHwe 
.■iHcxBenHwe nHaKocxBOJibHiiKH. BMOJiorHHecKwe ocoGeimocxH cochki 
{Pirif^s silvesirLs L.) ne noaBOJimox paccniixwBaxb iia ee caMOBoc- 
CXaHOBJIGHHO XOXH Gw HGpoa AJniXGJrbHWli lipOMGHtyXOK BpGMGHH, 

KaK 0X0 Gwiiacx c gjikk) {Picea excelsa Link.). HooxoMy iia njioma- 
Afix, iiocxyiiaiomrix b pyGny hjih BwniGAinMX mo-hoa noca, b (XX 2 P 

JipOBOAWXCH GojlblllHG paGoXbl C AGJIblO BOCCXailOBJlOHHH AGHHblX 
XBoiiiiwx nopoA. cBocBpeMCiiHoro m ycnGmuoro bwiiojthghhh 

paGox no BoccxanoBjieHHio jrcca na BwpyGKax, rapnx, nycxbi- 
pflx, pcAHHax H nocnaHbix MaccwBax b Cobgxckom Coioae iipHMC- 

HfllOXCH CJIGAyiOn^HO MGpOnpHHXHH: 

a) B Accxooax m jiGCHHnecxBax oKcroAHO yMHXWBaioxcH neno- 
KpwTwe jiGCOM njiomaAH h, b oaBiiciiMOcxM ox iiaAiiHHH H Gjiaroua- 
AG^khocxh ecxccxBeuiioro BoooGnoBJieHHn na hhx, oxh njiomaAn ox- 
HOCflX K KaXCropMH BOOoGlIOBHBraHXCH hjih K JIGCOKyjIbXypilOMy 
(J)OiiAy. ITocjieAHHM, c yneroM ycjioBHii MGCxoriponapacxaHHH, cxg- 
neiiH aaAepHCHHH h jiajiiinifH ecxGCXBGHiioro bosoGhobjighhh, hoa- 
paoAejjHGXcH Ha njiomaAM, xpeGyiomne HCKyccxBGHHoro Boccxa- 
HOBJIGHHH HAH IjpMMCIIGHHfl MGp COABHCXBHH GCXGCXBGHHOMy BOSOG- 
HOBAGHHIO; 

G) B COOTBGXCXBHH C liaAHHHGM AOCOKyAbXypHOrO (j^OHAd, Hpo- 
HOBOACXBGHHLIMH BOSMOH^HOCXHMH H OKOHOMHBCCKOil ACAGCOOGpaO- 
riOCXblO A 0 CX 03 bI COCXaBAflIOX nepCHGKXHBHblG HAaHW AGCOKyAbXyp- 
Jiwx paGox Ha GAHHcanniHe hhxb agx c iiocAGAyion^HM ejneroAHWAi 
yxoHHeHHOM oG'bGMOB paGox; 


13 * 
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b) o6ecneTOHHH paSoT no nocesy n iiocaAKe jieca e>KeroAHO 
ycTaHaBJiHBaioTCH oCteM aaroTOBKHJiecHHX cgmhh h nnon^aAi* iiocc- 
Ba B jiecHux miTOMHHKax, na ochobg nGpciiOKTiiBHoro iiJiana, 
paapaSoraHHoro iia 5 jigt u na TGKymim roA, c ynexoM cocTaujinG- 

MLIX JIGCX030M Ha Ka>KAyiO OTAOJlBHyiO HJIGIHaAb npOGKTOB JieCIlJJX 
KyjiLTyp. 

BojibmoG sHanGHHG b CCCP npHAacTca jiGcocGMGHHOMy AeJiy. 
3TOH U6J1BK) B jiyamHx cpcAHCBoapacTHMx H iipHcnGBaiomHx na- 
CaJKAGHHHX I H II 60HHTGTa OTBGAOHbl CnGAHaJIBHHG JieCOCGMf^HHIiTC 
VHacTKH B paajiiiaHux TMjiax jiGca. 3 to abct bo3mo>khoctb 3naTi, 
npoHCxoKAGHHG CGMHH. IIauia MaTcpnajincTHqGCKafl oHOJiorH'JGCKan 
Hayna AOKaaajia, a npaKTMKa iiOATBcpAHJia, hto TmaTGJii>nwM OT6op 
HaCa>KAGHHH H OTAeJIbHIJX ACpCBhGB AJIH c6opa CGMHH IIO X03HH- 
CTBGHHO AGHHMM npH3HaKaM (6iiICTpUH pOCT, XOpOmaH ApCBCCHIia, 
COJIGyCTOHHHBOCTb, BWCOKaH TyTTOHOCHOCTb, CMOJIOHOCHOCTb H T. A.) 
BHaHHTGJIbHO HOBblUiaGT KaHGCTBO nOCGBHOFO MaTGpHajia M CIIO- 
C06CTByCT C03A£^HHK) 60JIGG IipOH3BOAHTGJIbHbIX H yCTOHHUBLIX 113- 
CaH^AeHHH. 

B JICCHUX DHTOMITHKaX A^TH JlGCOKyJIbTypHblX AGJIGH 33 HGCJIGA" 
HHG HflTb JIGT BbipaiAGHO CoJlCG 42 MJipA- CGHHAGB paSHMX ApCBGC- 
HO-KyCTapHlIKOBUX nopoA, 

BbipaiAHBaHHG TaKoro KojiHHGCTBa nocaAOHHoro Maxapnajia 
CXaJIG B03MO}KHbIM 6jiarOAapH UPHMGHGHHIO CXpCHHO-JlGHTOHIIblX 
nOCGBOB, oGeCHGHHBaiGIAHX MGXaHHaaAMH) Bcex npOUGCCOB ripOI13- 

BOACXBa (xaSji. 1). 


T a 6 Aui^ a 1 

Hau6oAee pacnpocmpaneHnue cxeMU noceeoe 


BH;^ jieiiT 

JiByXCTpOHHfcie . . 

TpexcTpoqHEiic . . 
MoTupexca po^Hue 

IJlCCTHCTpOHUliIC . 


CxpMfai pasMeiueHMH 


50—20—50 

35—10—35 

60—35—35—60 

00—15—50—15—00 

70-15-45—15-70 

60—10—35—10—35—10—60 
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CIIOCOBLI H AFPOTEXHHKA JIECOKyjILTyPHWX PABOT 


ycnoraiioG Bupan^HBauiic HaH6ojiee ^poH[3Bo;^HTeJILHMx h xo- 
3fliioTBeiiiio ucHHUx HacaTKAOHHH B aHaBHTejiBHoii cxeneiiH aanncBT 
OT npaBHjiLHoro BuSopa thiiob jiecHtix Kyjihxyp, cooxBexcxByio- 
iHHx MecTHMM iipHpoAHBiM oco6eHHOcxflM. B CCCP paspaGoTaHM 
xnnu jiociiwx Kyjibxyp c ywxoM flocxinKenHH HayKH, jiecoBOffcXBGH- 
iioii iipaKXHKH M iJCpGAOBoro jiGCOKyjihxypHoro onuxa. 

OcHOBiioii XGopGXHqGCKoii npGAnocbijiKOH iipH pa 3 pa 6 oxKe xhhob 
K yjTbTyp flBHjiocB noji07KcnHo o e;;MHCTBe pacxHxejibHMX opraHUS- 
MOB H CpGfliJ. ripaKXHqGCKM 3X0 BbipaaHJIOCB B AH^^GpGHI^Hai^HH 
xifnoB jiGCHMX Kyjibxyp no npupoAiiUM aonaM m paiioHaM c flaJibHeii- 
iiiHM iioApaartejiGHiiGM iix no ycjioBHHM MCCTonponapacxannn H KaxG- 
ropHHM jiGCOKyjibxypHMx nJioinaAeii; b noAGope ochobhhx Ape- 
BecHo-KycxapuHKOBbix nopoA c yqexoM hx GnojiornqGCKiix n 3 ko- 
jiornnGCKHx xpcGoBaHnii ii xapaicxGpa mg>kbhaoblix oxhodighhh b 
A aifHux npnpoAHbix ycjiOHMBx b paajiMHuoM noapacxe; b BuGopG 
ciiocoGa, rycTOTw n arpoTcxiuiKH co3AaHHH agcbhx nyjibxyp, 
nanGojiGG OTBoqaioiunx npiipoAHUM ycjiOBHHM. 

TeppiixopiiH GBponoHCKon qacxw CCCP pasAenena na 4 ochob- 
HHO jiGcopacTMxenhHwe 30 hm: I —nocnan hjih xaen^nafl, II —jieco- 
cxoniian, III — cxcnuafl, IV — noJiyiiycTunnan^ Onw oxBaxHBaK)T 
14 jTGCopacxHTGJibHbix paftoHOB. B npoAeJiax son n panonoB XHnu 
jiGciiux Kyjibxyp AH$$epGHiuiponaHTj no ycjiOBHHM MecxoiipoH3- 
pacxaHHH. TaGjinubi xnriOB jigchmx nyntxyp nocxpoGnu b nnano 
AByxMGpiioii cgtku, n Koxopoif xhum ycnoBnir MCCTOiipoHapacxaHnn 
pacnojiojKGHM, c OAHoii cxopouw, b HanpaBJiciinn yBGJmqGiiHfl noq- 
BGHHoro nnoAopoAHfl, c Apyroii — b nopnAKG napacxannn cxenewn 
BJia>KHocTH noMB, OX cyxHx AO onoiib CHpbix, aaGojioqonnbix. 

B rpaimuax xex oGmnpHbix paiionoB, ajih KOXopMX paspaGoxanw 
oxAOJibHbiG xnnbi Kyjibxyp, Bcxpcqawxcn MnoroHncnennuG mgct- 
HbiG paaiiocxH ycjiOBHH MCCxonponapacxaHHH. IloaxoMy jiecxo3bi 
npiiMenHioT npoA/io>KGHHbie hm thiiw jigchlix Kyjibxyp c ynexoM 
MocxHLix npiipoAHLix ocoGeiiHOCxeii n naKonJiCHiioro jrecoBOACXBen- 
Horo onbixa. Ba>KHGMraee mgcxo b arpoxcxHHKG cobabhiih jigchlix 


^ MiiorAa B lowHOH qacTH jiecnoH soifu bwacjihiot oroGyiu Sony — CMe- 
inaimux (xBoiiiio-jiiit*TiuMinux) jiecoB. 
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HacajKAGHHM npH Bcex THiiax jieciiMx KyjiBTyp saHUMaeT npaBHjii*- 
HaH o6pa6oTKa hombw. 

B saBHCHMocTM OT c.ocTOBimH y^acTKa, noj^jiOKamero o6jiece-- 
HHK), npow 3 BOAHTCfl pasjiiiniiafi iiOAroTOBKa noHDH: cnjiomnafl, 
irojiocaMH, 6opo3AaMH h njiomajiKaMiT. 

B jjeciiOH H jiecocxeniioii aonax wa HeaaAopHejiMX h hhctwx ot 
nneii h KopneBHiUHHx copnHKOB nJiomaAflx DpuMeiiHeTCB cnjToraHaa 
HjiH nojiociiafl BciiaiiiKa boa 3fl5i» h pamic-BeceHHBfi KVJiBTHBaniifl 
c 6oporiOBaHifCM iiohbw iiepcA Ha^iajioM jiccoKyjiLTypiiwx pa6oT. 

B ;aecocTeniiOM h jiecHoit aoHax iia nJioinaABx, ciutbho aaAep- 
nejiux H SaCOpGHHWX KOpHeBMIAHUMlI COpHHKaMH, a TaiOKO B CTen^ 
iiOH 30 iie no'iBa o6pa6aTMBaoTCfl no cMcrroMe TOpiioro HJin pannero 
HHCToro napa (Ta6ji. 2). 

T a6jiuu a 2 

rjiyouna ocho&hou ecriaiuKu noHHht no aonaM a aaeucuMoctnu om ycjioeuii 
MecmonpoujpacmaHun^ cm 


1 

npHpOAiiafl 3011 

A 

h 

c 

D 

Eopu 

CyOopn 

CyAyOpanu 
’ll cypaMeiiH 

Ay^P^au 

Jlccuaa. 

10—18 

15—J 8 

15—20 

18—22 

JIccocTennan. 

18-22 

18—22 

20—25 

22—25 

CxeiiHaa. 

20—25 

23—27 

25—30 

25—30 


B Tcx cjiynaax, KorAa npn yKaaaiiHOii rjiyGniie BCiiamKH na 
noBepxHocTb BUBopaHHBaexcH onoA30jieHiiWH ropnsonx, ycxanaB- 
jiifBaexcfi noHBoyrjiyGnxejib. B ycjioBMHx 6jiH3Koro sajieraHHB 
opxfflxeiiHOBoro ropnaouxa noHBa oGpaGaxwBacxcB na rjiy6miy 
40—50 CM 6o 3 nuHoca opruixeiiHonoro ropHaoHxa na noBepxnocxt. 
rioA MexaHH3HpoBaHHyio nocaAKy ManiniiaMn CJlM-1 u CJlH-1 no^Ba 
BcnaxHBacTCH na rjiyGnny iie Meiiee 27—30 cm. 

B cxeiiHOif sone m ocoGeiino b ijaiiGojiee aacymjiHBUx ee paiio- 
iiax npn coBAanwH Kyjitxyp mnpoKO npEMennexcH GopoaAOBaiine 
iiamen. Bopo3AM nape3aH)xcH njiaiixancTiMM nJiyroM co chhxlim oxoa- 
jiOM, c paspHxneimeM Ana 6opo3A AO 40—50 cm. Bopo3AOBaiiiic 
npoBOAHxcH ocenhK), npoAiuecxByiomefi aanJiaAKe Kyjibxyp, na iiJio- 
lAaAHx, iiOAroroBJiCHHWx no cncxcMe Hcpnoro napa. Paccxonniie 
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Me>K;iy GopoaAaiviH no i^eHTpaM aojihcho crporo cooTBeTCTBOBaTK 
jipmiflToii iimpniie MeJKAypaAHii rjiaBHoii nopoflu. BecHoii, npH 
paiiHo-BecGHHeM 6opoHOBanHii, npoiiBBOAPiTCH aapaBiniBanne 6o- 
po3A, nocjie Mero no cjieAaM hx upoBOAHTcn nocen hjih uocaAKa 
ijiaBNoii nopoAbi c oAnoBpeMennoii nocaAKoii b MeH<AypHAtHx co- 
iiyTCTByioiniPix n KycTapiiiiKOBux nopoA no npHHHTon cxcmg. 

lloAiOTOBKa noHBw iiojiocaMif paanoii njnpHHbi iipnMeuHeTCB 
rjiamiHM oGpaaoM ua nccocoKax c HaJiHBncM snaBiiTeAbHoro »jHC.Tia 
iiiicii, a TaKJKO na CKJionax, tag cujioiiiiiaa oGpaSoTKa mokgt bm- 
anaTb apoanoiiiibio npoueccu. 11 a iiaGbiToqno ynjia>KHeHHLix njioniia- 
Aflx BcnaiDKa npoHaBOAMTcn aa roA AO noceBa mjim iiocbakh icycxap- 

IIllKOBblM lIJiyrOM BCBa/f MJIH C OAIIOCTOpOHRIiM OTBaJIMBaHHeM 
1—3 llJiaCTOB M oGpaaoBaHMOM MMKpOUOBMIIienHH. 

11 pn iioAroTOBKC noHBbi njioiuaAKaMii pa3Mep hx kojigGjictch ot 
0,1 AO 4 M- (b oTAejibiiHx cjiyBaax ao 10 m"). R'an iipanMjio, paa- 
Mcp njion;aAOK yBOjiii'iHBaoTca — ot xopomo oGeciicBCiiHou Bjia- 
roii JiecHoii aoiibi k aacyniJiMBbiM ycjionnnM cTemiOH3omj. 

Ha jjecocoKax, bosoGhobubuihxch MajioneHiibiMH nucTBeuHLiMH 
iiopoAaMM, Tuiou 5 .aAKH pacnojiaraioTCH na (*Bo6oAHbix ox iiopocjiM 
Mcc/rax HjjH pjiAaMU b ciiemiajibHO npopyGacMbix KOpwAopax. IIpw 
iioAroTOBKC noHBbi JlJJo^^aAKaMH na xBoiinbix jiGcocenax, ho hmoio- 
mwx BO3o6u0BA0miH JlIICTBCHHblX, HJIGU^aAKH pacuoAaraiOTCfl 
pfiAaMM. 

B jjecnoii aoiie iia iicaaAepncjibix uonnax, na cbokhx jiecocoKax 
iioAi OTOBi^a noHBbi rul 0 ^^aAKaMH mom^ot aaKnionaTbCH b yAanoiiHit 
MoxoBoro noKpona c jierKHM paapLixACiiHeM noBopxnocTH. 11 a 
cjiaGo aaAopnejrbix nccnaiibix m cynecManbix nonnax b xoii >Ke aono 
iiponanoAMTCH iroBepxiiocTnaH oGpaGoxKa nonnu iia rjiyGniiy 
5—7 CM, iia 3 aAepTT 0 JHJx—iia rjiyGmiy 10—15 cm. Ha waGbiTonno 
ynjia>KHOTiiibix nonnax lUion^aAKaM npHAacxcn xapaKXop xohmmkob, 
BoaBbimaioinnxcH na 12—15 cm iiaA yponnoM hobbu. 

iiojiyBonMH H^cjraxojibHoro 34)4>CKxa or iioccBa iiJin nocaAnn 
jieca yBHXMBaioxcn GnonornBecKMe m aKOjiorMBOCKiie ocoGenHOCXH 
oTACJJbiiLix jiecnwx noj)OA, cocxaBJiflK)miix neconacaJHACiinn, n 
xapanxcp BsaiiMnoro bjhihiihh hx na jiecopacxMxojibnyio cpoAy n 
oKpy>Kaiomyio npnpoAy, a xannce iipHiinMaexcn bo BniiMaHHo, nxo 
BaaHMiioe bahhiiho jiociilix nopoA b pasiibic BoapacxnMe nepHOAH 
no GyAOX oAnnaKOBUM. 
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ripH C03aaHHH JieCHMX KJTJIBTyp flpeBecuo-KycTapuHKOBHe no- 
poAH pasMon^aioT tbk, nTo6w npoHu ^epoBfceB coMKHyjincb B03- 
mo;kho 6MCTpee. 3to 6y^eT cnoco6cTBOBaTi> noBHinonnio ycTOMHU- 
BocTH jiecoHaca>KAeHiiu npoTHB He6jiaroiipiiHTHwx ycjioBwii npn- 
poflHoii cpeAM H Bpe,^iioro BJinannH copiioii pacTMxejibHocTH h co- 
fleiicTBOBaTh CKopenmeMy $opMiipoBaiiwio JiecHoii o6cTanoBKn. 

HocaflKa H noceB jieca riponaBOflHTcn n ochobhom ph;k>bhm 
cnocoSoM. HasHaneHMe Toro hjih imoro cnoco6a co3;^aHHfl jieco- 

HaCa>KJlCHHH SaBHCHT OT COCTOHHHfl UJlOmaAW, HOCTyiiaiomeH IlOA 
o6jieceHHe, CTenoiin aaAepiieHHH, iiajiiiqiin nneii, KpyTHnnM ckjio- 
HOB If ;fp. jiynmero npHMeHeiiifH MexanH3MOB npHHATo bboahtb 

paajiHHHue /fpoBecHO-KycTapHHKOBHe nopo^ij bhcthmh pn^aMH iijim 
CO CMemeHHeM iie 6oHee ^nyx nopoA b pHAy. 

Jlec paaBOAMTCH ny reM nocoBa hah nocaAKM. flpn otom na hao- 
H^aAb BuccBaioTCH ccMeiia ApeBecHO-KycTapnHKOBMx riopoA, no 
Tpc6yioinHx CTpaTM4)HKaAiiH,— xBOiiHbie: cocHa {Pinussilveslris L.) 
H CAb (Picea excelsa Link.); AHCTBcuHwe: AyC {Quercus rohur L.), 
opox rpeAKHH {Juglans regia L.), aKaAnn JKOATan (Caragana 
arborescens Lam.) h anaABH 6eAafl (Robinia psendoaca- 
cia L.). 

npHMCHHBmHMCH B IHIipOKHX paBMOpaX npH CTCHHOM AeCOpaS- 
BGAettHH Ha loro-BocTOKe CBponeiicKOH nacTU CCCP rHe.tAOBoii cno- 
co6 nocena Ay6a n iipaKTHKe ce6H iie onpaBAaJi PacTeiinn b rnc3- 
Aax paaBMuaiOTCH xy>Ko,HeM b phabx; bco pa6oTu cnn^auLi co ana- 
HitTGAbHOH sarpaTOH pyqHoro xpyAa. B nacToamee BpCMH raiipoKO 
npHMeiinioTcn CTponiibie h cTpoaHO-Ayiioanbie iioceBLi Ay6a. 

ITpoBeACHHe AecoBOCCTanoBHTeAbHbix pa6oT na GoAbniMx 
HAomaAflx cxaAO bo3mo>kho SAaroAapa mapoicoMy BHOApe- 
HHK) MoxanHaaAHH bo' Bce nponeccbi AecoKyAbTypnoro npoH3- 
BOACTBa. 

IIoceB, nocaAKa h yxoA aa AecHtiMH KyAbxypaMH npoHaBOAflx- 
Cn M0XaHH3MaMH B CAenKG, XarC KHK aXO ABCX B03MOH{HOCXb HCnOAb- 

30Baxb xaroBbie ycHAHH xpaKxopa SoAce paAHOiiaAbno. 

TaK, npH nocaAKC arperax KOMHAeKxyexca H3 xpex Aecoiioca- 
AOHHbix ManiHH CJI^I-1 Ha xare xpaKxopa ^T-54 (GT3-HATH). 

IIpH KyAbxypax Ay6a c KycxapHHKOM arperax cocxaBAHOxcH h 3 
OAHOH ceflAKH (^JI-4a BbiccBa HceAyAOH h AByx AecoiiocaAOHiiMx 
MamHH CJIM-1 ajih nocaAKH paAon KycxapHHKa. 
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FaSapHTM npHMeHHGMMx ManiHH, npn Me>KAypHAbHx b 1,5 m, 
He no3DOJTflioT ycTaHaBjiiiBaTB hx na c^G^Ke b oahh pnfl. IIo- 
aroMy cpeAHHH Mamnna b arperaxe npHAenjiHexcH k cueiiKe na 

yAJiHiiMTejie. 

npw coa^armH JiecoHacawj^eHHii c rjiaBHoii nopojiow ^y- 
6 om arperax cocxaBjiHoxcn h 3 SByx cchjiok CJI-4a ajih no- 
ceBa >Kejiyfleii h oahom jieconocaAOHHoii Marannw CJIM-l ajih 
nocaAKH KycxapHHi^on. B xex CAynaHX, KorAa AyC aaMennexcH 
cocHoii, pa6ora npowanoAHXcH xpexpHAHtiMii iiocaAOHHhiMH ar- 
peraxaMPi. 

UaM6ojiee panHOiiajiMiLiM nojiHexcH iiaxiipHAHiafi nocaAOHHO- 
iioceBHoii arperax, Koropi>iH cocxaDJiHcxcH h 3 xpex jieconoca- 
AOHHwx Marniiii CJI4-1 m Afiyx ceflAOK CJI-4a. 3xox arperax ripn- 
MeHHcxca lie Jia Bcex yMacxKax. B Hacxiiocxii, npw par)oxe iia iipn- 

OBpa>KIIIJX IIJIOmaAHX C MacXblMH lIOBOpOXaMM H KpyXWMH CKJfOHaMH 
ManeapupoBaHiie xaixoro arperaxa, BCjieACXBHe ero rpoM03AKOcxM, 
aaxpyAneno. 

VxoA 3a HOcaAKaMH m iioceBaMH na cboGoahmx ox mieiinjioma- 
AHx ocymccxBjinexcH xpexceKUHoimuM jigciilim KyjiLXUBaxopoM 
KJlT-4,5 B, a npw BUAep^Kaiiiioii umpHHe MOKAypHAwii, c oxkjiohg- 
HHHMH ne Gojiee Jh 10 cm, h KyjiLxiinaropoM KyTC-2,8. 

KyjibXHBaxopa KJIT-4,5 B npuMenaioxcH xpaKXopH 
J{^[l,lI-35, K^-35 H /J,T-54 (CT3-IIATH), a ajih KyjibxiiBaxopa 
KyTC-2,8 — xpaKxop y-2. 

OrpoMnan xeppHxopiiH GCGP c ee MHorooSpasneM noMBeniibix h 
KJ iMMaxHMecKHx (|)aKxopoB oOycAOBjiHBaex iipHMeHeHHe paajjHM- 
HLix arpoxexHHMecKHX npiieMOB npn AecoKyjibxypHLix paooxax. 
B jiecHOH H jiecocxennoii aoiiax Ha cnjioniHMX jiecoceKax m cbc/KHX 
rapax b xbouhlix Jiecax c necManbiMH h cjiaGo onoAsojieHHHMH iiom- 
BaMH iipHMeiraexca MacxHMHaa oGpaGoxna hombli, iipecjieAyiomaH 
nojiyMGHHe oGmeii noponiiocxH n CKBajKnocxH Bepxnero ropH30Hxa. 
3x0 Aocxjiraexca pbixaeniieM hombw aa rjiyGiiHy 4—8 cm b saBHcn- 
MoexM ox moiahocxh TyMycoBoro cjioa. 

B jiecHoii 30He aecoBoccxaiiOBHxeJibHbie iipoAOCCu peryjiiipyiox- 
CH npaBHJibHLiM BeAGHHCM pySoK rjiaBHoro nojibsoBaima nyxoM 
ocxaBAeHHH ceMeHHHKOB KaK B MHCxwx cocHOBMX HacaHCAeHHax, 
xaK H B CMeraaHHHX ApeBoexoax, a xamice pMXJienHeM hombw iia 
yaacxKax, nocxynaioiAHx b pyGay. PtixaeiiMO hombli b aejiax 


201 



coAeficTBHfl ecTecTBeHHOMy BoaoCHOBJieiijuio npoBOAHTcn MexaimsH- 
poBauiiMM iiyTeM Ha xpaKTopnoii Tare. 

B nacTOflmee BpeMH iiay™o-MccjieAOBaTojiLCKHe HHCTHTyTH m 
KOHcipyKTopciaie 6iopo CCCP paGoxaioT iiaji \ GOBoptnencxBOBaHMCM 
cy^^ocxByIOI^Hx h corijianneM hobmx jiecoKyjiLxypnux Maiimii h 
opVAHii jiJifL or)GcriCHeHiia MexaiiH.jannii Bcex nponeccoB xpyjia 
b jjecoKyjibxypHOM ii jiccoxoafliicxBeniioM iipoH3BOrtcxBe. 

rA(U!Hoe ynpa*ijicnue. jiccHOi'o xonnucnuta 
u nojieaauj{umiio?o jircnpaacedeHun 
MuHucmepcmGa ccAhCKOco xnasiucmaa CCCP 

MOVKGd 



PLANTING AND RESTORING FORESTS 
IN THE USSR 

While Soviet forest resources are tremendous, their distri¬ 
bution on the territory of the USSR is, however, uneven; thus in 
the northern and eastern parts of tlie country up to 65 per cent 
of some regions is under forests, while in the middle, southern and 
southwestern zones the percentage is rather small. 

Equally uneven is the value of forests in different zones of 
the country. In the northern and northwestern regions which 
possess the bulk of wood resources, the industrial value of forests is 
greatest. In the sl.eppo and forest-steppe zones where the fall of 
moisture is unstable and insufficient forests play a much more 
important role. 

The forest here considerably improves climatic conditions, 
prevents soil from being washed or blown away, and also keeps 
river waters on a steady level, thus making for an increase in 
agricultural crops. 

These differences in the distribution and significance of forests 
and, in particular, the specific conditions for growing forests in 
different parts of the Soviet Union have made it possible to acquire 
most varied experience in the course of a century’s practice in 
silviculture. 

Silvicultural practice, developing in this country from year 
to year on an ever-widcr scale, reached very wide scope in 
11)49-1953; this was made possible through the extensive use 
of up-to-date equipment for all kinds of measures designed to 
restore and maintain forests as well through the application of 
the achioveraents of biology in production. 
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PLANTING SHELTER STANDS 

Questions of forest cultivation in steppes have been theoreti¬ 
cally elaborated in the works of outstanding Soviet scentists in 
the field of silviculture and agriculture. It has been established that 
the effect of forest shelter-belts in bettering the conditions 
for growing agricultural crops and raising crop capacity depends 
largely on the proper distribution of tree varieties. Besides other 
environmental conditions, distribution of shelter-belts is deter¬ 
mined by surface features, by the course of the winds detrimental 
to agriculture, and finally to the degree to which the soil is 
washed off; therefore shelter-belts are distributed so as to make 
them as effective and beneficial as possible. 

Many Soviet scientists and practical workers have established 
that a leeward shelter-belt has a raying distance that roughly 
equals the 20-30-fold height of the stands while windward it is 
approximately 10-fold. Conseqiienlly, the higher the stands 
of a belt, the greater is its raying distance and effect. Generally, 
in the steppe soils the heiglit of middle-aged plants ranges from 
10 to 15 meters, depending on their variety and also on how much 
care they receive. So the spaces between the main shelter-belts 
designed to break winds must not be over 500-600 meters to 
achieve the utmost effect in the flat country conditions of the 
steppe watersheds. These spaces can be lengthened only if 
favourable surface features permit, for example, on leeward gentle 
slopes. On the contrary, the spaces are shortened on wimlward 
slopes and on chestnut soils unfavourable to the growth of 
stands in height. 

Hence, to effectively combat arid winds and wind erosion an 
efficient network of sufficiently wide (16-20 metres) shelter- 
belts are required rather than one isolated belt; these belts taken 
together will the more effectively neutralize the harmful winds, 
the better the system of distribution of shelter-belts. By enfeeb¬ 
ling the winds in winter the shelter-belts secure better preserva¬ 
tion of the snow cover on fields, thus retaining heat in the soil 
and preventing winter crops from being ruined by frost. When 
the snow melts in the spring the shelter-belts contribute to the 
more complete and deep damping of the soil and at the same time 
protect crops against excessive transpiration in the period of 
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vegetation. Thus, the shelter-belts create favourable microclima¬ 
tic conditions on the field which, once combined with the progres¬ 
sive methods of scientific farming, makes for steady and bumper 
crops. 

According to the data of the Dokuchayev Agricultural Research 
Institute (Kamen Steppe) the shelter-belts assure an annual in¬ 
crease in harvest during partially arid years, of lOO-llO per 
cent; moreover, extremely arid years show an increase of 300 per 
cent in winter crops (rye) and in summer crops (oats) of 170 per 
cent. In wet years, however, which are rare in the southeast 
of the USSR, the increase in cereal crops falls to 30-40 per cent. 
The increase in the crop of fodder grasses, thanks to the shelter- 
belts, mounts up to an average of 300-400 per cent. Such valuable 
results are attained through “adult** shelter-belts with sufficiently 
high stands, i. e., usually over 10 metres high. For all that 
they start protecting fields long before that; it all depends on how 
rapid is the growth of the tree varieties they are composed of. 

In this respect the shelter-hclts chiefly composed of rapidly grow¬ 
ing valuable varieties answer best of all, it must be admitted, 
the needs of collective and state farm production. The informa¬ 
tion reported by the All-Union Research Agricultural Forest 
Reclamation Institute and otlier research establishments of the 
steppe zone testifies that rapidly growing shelter-belts secure an 
average increase in cereal crops of 2-3 centners per hectare already 
in the fourth or fifth year after planting. Later on, as the shelter- 
belts grow in height, they offer ever-greater protection to the neigh¬ 
bouring fields. According to most moderate estimates, the shel¬ 
ter-belts composed of rapidly growing varieties as early as 8- 
10 years after planting fully cover the expenditure on their cul¬ 
tivation and yet their auxiliary part in agricultural production 
is by no means limited to increasing grain or grass harvests. You 
will recall that during black storms winter crop seeds are quite 
safe when protected by shelter-belts while on the exposed fields 
they are apt to be blown away fully or at least partially together 
with the upper particles of soil, which are the most fertile. How 
important are shelter-belts in fighting black storms can best be 
illustrated by the experience of the Stalin state farm located 
in the Armavir “wind corridor**. This territory is known to have 
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suffered greatly from black storms about half a century ago, i. e., 
before the planting of shelter-belts. At present this danger no 
longer exists. 

In the Kurgaiiinskaya district, the Krasnodar territory, for¬ 
est planting was started practically in 1949 ajid soon produced 
results. The shelter-belts composed of rapidly growing varieties 
in the spring of 1949, already in 1951, when a black storm was 
raging, prevented the winter wheat seeds from being blown 
away in fields located 100-150 meters from a shelter-belt. While 
the yield within tlie protected zone was up to 25 centners a hectare, 
on tlie exposed field, where all the other conditions were 
equal, the yield per hectare constituted 18 centners. 

Today, all the fields in the Stalin collective farm are protected 
by shelter-belts, which stretch for about 145 kilometers. The 
first shelter-belts on this farm were planted in 1932. By 1939, 
when a black storm was raging over the Salsk steppes, destroy¬ 
ing vast areas of winter crops, in those fields protected by forest 
slielter-belts all the winter wdieat seeds were saved. According 
to agronomist A. Maltsev the shelter-belts around the fields of 
this collective farm accounted for an increase in winter wheat 
crops of from 6 to 7 centners per hectare. 

Large-scale afforestation of sandy areas and ravines is being 
realized in the USSR in order to secure better utilization of these 
areas. On solid afforestation of sandy areas, depending on their 
location, a number of tree and shrub species grow quite satisfacto¬ 
rily. For example, the productivity of the Scotch pine planta¬ 
tions {Pinus silvestris L.) on the Chirsk sands, Rostov region, at 
the age of 27 yields up to 274 m^ of wood per hectare, averaging 
16 meters in height and 16.2 centimeters in diameter. On the 
same sands the Canadian poplar {Populus deltoides Marshall) 
yields at the age of 15, 293 cubic meters per hectare with 
an average height of 15.7 meters and 16.3 in diame¬ 
ter. 

In the USSR afforestation is carried out on areas not utilized 
for orchards, vineyards, crops, meadows or pastures. Where mois¬ 
ture is sufficient as is the case in the forest steppe regions, solid 
plantations arc laid out while in the steppe, where the fall of 
moisture is low, 20 to 30 per cent of the total area is assigned 
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for t ree varieties; furtlicrmore, these plantations are laid out 
in little forest groups. 

On the sandy areas of tlie European part, of the USSR rich 
in humus, or under which fertilized soil is buried close to the 
surface, the following tree varieties are sown and planted: oak 
(Qiiercus robur L.), pear-tree (Pyrus communis L.), birch {Betula 
verrucosa Ehrh.), ash-tree {Fraxinus lanccolata Borkh.), Scotch 
pine {Pinus silvestris L.), Crimean pine {P. Pallasiana Lamb.), 
black locust {Rohinia pseudo acacia L.), Scumpia (Cotinus coggyg- 
ria Scop.), Russian olive {Elaea*^nus argentea Pursh.), apricot-tree 
{Armeniaca vulgaris Lam.), cherry-tree {Cerasus mahaleb (L.) 
Mill.), varieties that are sown and planted on poorer soil: pine 
(Pinus silvestris L.), Amorpha (Arnorpha fruticosa L.) and Sibe¬ 
rian Peashrub (Caragana arborescens Lam.). 

To afforcstatc the hilly sands of Central Asia which are poor¬ 
ly moistened white saxaul (Haloxylonpersiciim Bge.) is used, while 
black saxaul (//. apltyllurn (Minkw.) Iljin) is more suited to the 
dense sands with better moistening. 

Great harm, indeed, is inflicted on cultivated areas by erosion. 
To prevent wash-off and wash-out of soil, afforestation work is 
under way in those areas of the Soviet Union which are liable to 
these evils in order to preserve the fertility of soil and eliminate 
tlicse evils. It has been established that shelter-belts, if 
planted close to ravines, protect the slopes of a ravine from 
further erosion and help towards their matting. Trees and 
shrubbery are planted along the borders of ravines 2-5 meters 
away from the edge and from 20 to 50 meters wide depending 
on environmental conditions. A large number of fruit-industrial 
varieties are planted along the ravines and water-bearing 
channels. 

According to the information collected by the erosion expedi¬ 
tion of the Institute of Forests of the Academy of Sciences of the 
USSR the woodless, ravine lands in the Orlov, Voronezh and 
Saratov regions lost from 15 to 25 per cent of the humus layer 
of the soil from erosion. Data furnished by the Novosilsk experi¬ 
mental station shows that the harvest of various agricultural 
crops on the washed-off lands decreases from 30-40 per cent as 
compared with non-washed-off lands. 
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The best results in preventing wash-off and the disintegration 
of soil were obtained where mixed plantations consisting of trees 
and shrubs were introduced. In the rows closest to the ravine 
edge the root-spring varieties of tree-shrub type are planted; 
black locust {Bohinia pseudoacacia L.), smooth-leaved ulmus 
{Ulmiis foliacea Gilib.), ailanthus {Ailantlius glarululosus Desf.), 
blackthorn {F^riiniis spinosa L.), briar {Rosa canina Z,), cherry-tree 
{Cerasus mahaleh (L.) Mill.), etc., which by spreading around the 
slope tighten the soil and create bettor conditions for matting. 
While working out the types of shelter plantations Soviet fores¬ 
ters regard them as a combination in which trees influence both one 
another and the soil and the atmosphere they grow in, and not as a 
simple or mechanical combination of trees. It has been established 
that the more complex a plantation is in form and composi¬ 
tion, the more uniform are conditions of life under its cover, the 
better the distribution of the soil production forces and the better 
is the light and soil environment utilized by the trees and shrubs. 
That is why in the USSR it is an accepted rule when sowing or 
planting forest shelters and plantations, to distribute them so 
as to get a plantation, i. e., not a simple collection of trees but 
such a combination as would show their influence on each other 
and on their environment. 


RESTORATION OF FORESTS 

Forest restoration work is under way in the Soviet Union on 
vast and most diverse areas of the state forest resources. In this 
connection forest restoration work is most important economically 
on the areas cleared by wood-cutting in oak forests, which are 
particularly valuable, both due to the high quality of wood and 
because they are located in the steppe and forest-steppe 
regions where they play an important role in field-pro¬ 
tection. 

Rich soils planted to oak, when cut according to the clearing 
system, are immediately cultivated again. If this is not done on 
such areas, the result is the regeneration of undersized trees which 
supplant the oak {Quercus robur L.) by tree and shrub varieties 
of little value. 
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and ecological requiromeiils and the character of the inter-spccies 
relations under the given natural conditions; on the selection of 
the method, density and agrotochnique applied in creating tree 
varieties best suited to the natural conditions. 

The whole territory of the European part of the USSR is divided 
into four main forest zones: I — the forest or taiga zone, II — the 
forest-steppe zone, III — (he steppe zone, and IV — the semi- 
desert zone 

''rhey cover 14 forest regions. Within the zones and regions 
types of tree varieties are differentiated according to environmen¬ 
tal factors. Tables on types of tree varieties are drawn up according 
to the diagram of Alexeyev and Pogrebnyak in which types of envi¬ 
ronmental conditions are arranged so as to show soil fertility on 
the one hand and increase in the extent of humidity of soils — 
from dry soil to very damp and boggy ones — on the other. 

Within the bounds of those vast areas for which separate kinds 
of tree varieties are evolved there exists local differentiation of 
environmental condilions. Therefore forest nurseries make use 
of planned tree varieties depending on environmental peculiari¬ 
ties and accumulated forestry experience. The most important 
role in agricultural practice for breeding stands of all kinds 
of (.ree varieties is played by adequate tillage of soil. 

Depending on the state of (die area to bo afforestaled preparation 
of soil can be effected in strips, quadrat plots or by means of 
solid tillage. 

In the forest and forest-s(eppe zones which are free of grass, 
stumps and root weeds, ploughland is prepared in strips or by 
means of solid tillage, and cultivation is made in early spring 
together with the furrowing of soil before the beginning of silvi¬ 
cultural work. 

In the forest-steppe and forest z'ones in exceedingly matted 
areas littered with root weeds as well as in the steppe zone the 
soil is tilled under the system of black or early clean fallow. 

Where the podzol horizon is brought up to the surface by 
the above-mentioned depth of ploughing a subsoiler is used. Wliere 
the Ortstein horizon lies close to the surface, the soil is tilled to a 

^ Somotimes in the southern part of the forest zone a special zone is 
singled out — the zone of mixed (coniferous and deciduous) forests. 


14 * 
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Table 2 


Depth of main soil ploughing according to the zones in conformity 
with site factors 


Natural zones 

A 

B 

c 

D 

Fineries 

j 

Sou-pineries 

Sou-oakeries 
and pine- 
spnice forests 
on rich sandy 
soils 

Oakeries 

Forest zone. 

10—18 

15—18 

15—20 

18-22 

Forest-steppe .... 

18—22 

18—22 

20—25 

22—25 

Steppe. 

20-25 

23—27 

25—30 

25—30 


depth of 40-50 cm. without bringing the Ortstein horizon to the 
surface. Wlicn the SLG-1 and SLN-1 machines are used for plant¬ 
ing the soil is ploughed to a depth of not less that 27-30 cm. 

In the steppe zone, and especially in its most arid regions, 
furrowing of tilled areas is widely used when breeding tree varie¬ 
ties. Furrows are made by the planting plough with the mould- 
board removed to make trenches loosened as much as 40-50 cm. 
in the autumn preceding the planting of soils on areas under the 
system of black fallow. The space between the central linos of 
trenches must strictly correspond to the adopted width of space 
between trenches to be sown to a dominating variety. In spring 
during early furrowing trenches are levelled. After that sowing or 
planting of the main variety is carried on simultaneously with 
planting of those additional tree and shrub varieties provided by 
the plan. 

Preparation of soil in strips of various width is effected mainly 
inwood-cutting areas abounding in a considerablenumberofstumps, 
as well as on slopes where solid tillage may cause erosion processes. 
On over-moistened areas tillage is effected a year before sowing or 
planting, by the shrubbery plough without mould board or by 
one-sided moulding of 1-3 layers with microelevation appliances. 

In preparing soil by plots their size varies from 0.1 square 
meters to 4 square meters (in some cases up to 10 square meters). 
As a rule the size of the plots is increased as we go from the forest 
zone, well provided with moisture, to the arid steppe zone. 
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In wood-cutting areas where deciduous varieties of small va¬ 
lue have already been regenerated, the plots are located in places 
clear of groves or in rows in specially cut corridors. In preparing 
soil by plots in coniferous cutting areas where deciduous trees 
have not been regenerated plots are located in rows. 

In the forest zone on soils without grass cover, in fresh wood¬ 
cutting areas the preparation of soil by plots can be effected by 
removing the moss cover and loosening the surface. On slightly 
matted sandy and sandy-silt soils in the same zone shallow prep¬ 
aration is effected to a depth of 5-7 cm. and on matted soils— 
10-15 cm. On over-moistened soils, plots are shaped like hil¬ 
locks, 12-15 cm. above the level of the soil. 

To achieve the desirable results from sowing or planting for¬ 
ests it is necessary to take into account the biological and ecologi¬ 
cal distinctions of different tree varieties included in a stand and 
the character of their reciprocating influence on forest environ¬ 
ment; at the same time it should be realized that the reciprocating 
influence of tree varieties in different age periods will be 
different. 

In breeding tree varieties tree and shrub species are so planted 
as to make the tree crowns meet as soon as possible. This will 
help to increase the resistance of stands against adverse con¬ 
ditions of the natural environment and the harmful influence of 
weeds, and will accelerate the formation of forest conditions. 

Tree planting and sowing is mainly effected in rows. The pur¬ 
pose of this or any other way of creating stands depends on the 
state of the area to be afforestated, the extent of matting, presence 
of stumps, steepness of slopes, etc. For a better application 
of machines different tree and shrub varieties are usually sown 
in unmixed rows or by mixing not more than two varieties 
in a row. 

Afforestation is carried into practice by means of sowing or 
planting. The sowing of an area is effected by introducing seeds 
of tree and shrub varieties which do not require stratification, i. ©., 
coniferous varieties: pine {Pinus silvestris L.) and spruce {Picea 
excelsa Link.), deciduous varieties: oak {Quercus robur L.), 
walnut (Juglans regia L.), Siberian Peashrub {Caragana arbo^ 
rescens Lam.) and Black locust {Robinia pseudoacacia L.). 
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The method of sowing oak by the pocket system practiced on a 
wide scale in steppe afforestation in the southeast of the Eu¬ 
ropean part of the USSR has proved to bo impracticable. Plants 
develop worse in pockets than in rows, and the entire process re¬ 
quires considerable manual work. At present oaks arc sown in 
most cases in rows and in evenly broken rows. 

Forest restoration practice on vast areas became possible 
duo to the wide application of mechanization in all processes of 
silviculture. 

Sowing, planting and forest maintenance are done by a hook¬ 
up of machinery working together as this ensures a more 
rational use of tractor-drawn power. 

Thus, for sowing purposes, the aggregate is composed of three 
tree-planting machines SLG-1 drawn by tractor DT-54 (CTZ-NATI). 

For seeding oak varieties together with shrubs the aggregate 
is composed of one sowing machine SL-4a— to sow acorns and 
two tree-planting machines SLG-1 to plant rows of shrubs. The 
size of the machines used makes it impossible to couple them in 
one row when the space between rows equals 1.5 m. Therefore, 
the middle machine in the aggregate is coupled by means of an 
additional clutch. 

To plant stands with a predominance of oak the aggregate should 
con.sist of two sowing machines SL-4a for sowing acorns and one 
tree-planting machine SLG-1 for sowing shrub varieties. In those 
cases when oak is replaced by pine, the work is carried on by 3-row 
planting aggregates. The 5-row planting-sowing aggregate which 
is more practicable consi.sts of three tree-planting machines 
SLG-1 and 2 sowing machines SL-4a.This aggregate is not used in 
all areas. In particular, in areas with ravines where turns occur 
frequently and slopes are steep the manoeuvring of this aggregate 
is difficult because of its unwieldiness. 

The maintenance of planted and sown areas clear of stumps 
is carried out by the 3-section cultivator KLT-4, 5B and if the 
space between rows is the same with deviations not exceeding 
-1- 10 cm., by the cultivator KUTS-2.8. 

The cultivator KLT-4, 5B is drawn by tractors KDP-35, 
KD-35 and DT-54 (STZ-NATI) and the cultivator KUTS-2.8— 
by the tractor U-2. 
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The large territory occupied by the USSR with its variety 
of soil and climatic factors requires the use of different agronom¬ 
ical methods in forestry practice. In the forest and forest-steppe 
zones on clear- and selection-felling areas and those cleared by 
recent forest fires and in coniferous forests with sandy and 
sliglitly podzol soils, partial cultivation of the soil is adhered to in 
order to obtain general porosity of the upper layer. This is 
achieved by loosening the soil to a depth of 4-8 cm. depending 
on the depth of humus layer. 

In the forest zone forest restoration processes are regulated by 
an adequate number of clear and selection felJirigs made so as to 
leave pericarps both in ])ure pine plantations and in mixed stands 
and by loosening the soil on areas to be felled. To further natural 
regeneration, soil loosening is done by tractors. 

At present scientific research institutes and designing bureaus 
of the USSR are working to jierfect existing silvicultural ma¬ 
chines and instruments and to design new ones in order to mechan¬ 
ize all the labour processes in silviculture and the timber 
industry. 

Thr. Forestry and SJultcr-Bvlt Planting 
Administration of thr Ministry of Agriculture 
of the USSR 
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BOnPOCbl BEmEHHfl JIBCHOFO XOBflHCTBA 
B rOPHbIX JIBCAX 


V. Z. GULISASnVILI 

PROBLEMS 0 ¥ SILVICULTURAL PRACTICE 
IN MOUNTAIN FORESTS 




BOnPOCW BEJl,EHHfl JIECHOFO X03flBCTBA 
B rOPHfclX .HECAX 


Bcc 6ojii>iiiee npHMeHeHMejipeBecHiihr b paaiiMX orpacjinx xoshm- 
cTnciiHoii /^cHTCJihHocTM ^ejioHOKa H BoapocinaH iioTpe5iTOc/n> b hgh 
cTaBHT Boiipoc () nKJiio'ieHHn B aKcnjiyaTanMio iie Hcnojii.^onaBinvix- 
CH panee jiecuHx MaccHBOB, aauBMaiomiix ckjioiih ropiiux cMcreM. 

BaHciioo anaHonHC ropifhix jiccon, noMMMo iiojiyHeimH ; 5 poBecH- 
HH, aaKjuoBaoTcfl b tom, bto omi BuiiojninioT BOAooxpaHiiwc, 
iioBBoaaiuMTHMC IT KjjHMaToperyjiHpyioinHe ^)yHKBHn. Ocofiyio ugh- 

JiOCTb IIMCIOT ropilhic Jicca, cpCA^ KOTOpiJX pacilOJT()>KCHI>I KypopTW. 
Bgaouhg xoBHMCTBa B OTMX jiocax AOJi>KH() 6wTi» HaiipanjrGuo iia 
yviyBracHHC i«JiJiMaTH'50CKifx ycjioBiiii h iioBMraoiiHe ugjigGhhx 
CBOMCTB KVpopTOB KJIHMaTMBGCKOrO XapaKTOpa, a TaK>KG Ha coxpa- 
HGiuic nocTonucTBa ;;e6iiTa MiiiiopajihiiLix uctohhhkob nypopTOB 
6aji 1 , 11 GOJiorHHCCKoro h aijcnif h. 

MHoroo6pa3HaH pojii, ropiiux jigcob ycjiOKHHGT MCTo;;hi bgac- 

liHH B HHX X03HMCTBa. 

OcHOBHOH aaAa'ieH bgaciimh xoBflifCTBa b ropiiux jrecax hbjthgt- 
CH opraHHsanifH nojibaoBaiiKH ApeBCCHHoii 6g3 HapyraoiiwH boao- 
oxpaiiHHx, noHBoaaiAHTHHX II HiiMX ^ynKAiiii dtmx jigoob. f^Jin 
ycHGinHoro paaponiGiniH otoit aaAaHH cJiCAyoT BUHCHifTb pojii, pa- 
CTHTCJTLHOCTH JlCCHOrO lIOHCa, a TaKHiG ApyniX nOflCOB B riiApo- 
jiorHH cTpaiiH 11 ycTaHOBWTb Han6ojiee paAHonajibHwc ^)opMi>i jigc- 
iioro xoanHCTBa, oco6eHHO chctcmh py6oK. liccJiOAOBaBHH no othm 
BonpocaM, npoBGACHiiHe b ropiitix jrecax SaKaBnaabH, iioKaaajiii, 
HTO b rwApojiorMHi ropHwx cTpan ocHOBnyio pojib iirpaiOT boah, 
nojiynaeMbie iipn TaaHHH jigahhkob, a Tanwre ochakh, Bbiiia- 
Aaiomne na cKJioiiax miHfejiCHiaiAHX BepTHKajibutix noncoB. Oc- 
HOBHafl nacTb iijiomaAH ropnbix ckjiohob pacnpeACJiHGTCH MGJKAy 
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nOHCOM aJIbHHHCKHX JiyrOB H nOHCOM JieCHOH paCTHXe^IbHOCTH. 9 tjh 
B epxHKajiLHHO noflca oxjinqaioxcfl iie xojibko xapaKxepoM pacxn- 
xejibHocxH, HO H oco6eHHOcxflMH noHBeHHux ycjiOBHH; noaxoMy, 
naflo nojiaraxB, hx raflpojiorHHecKaH pojib xaKHte ho oAHnaKOBa. 
^jifl BOAHoro poHCHMa ropHux cxpan orpoMiioe SHaneuHe HMoex 
xapaKxep noBopxHocxHoro h BHyxpnnoHBeHHoro cxoKa aohcaobhx 
H xajIHX BOA KftK B aHtHHHCKOM, XBK H B JieCHOM HOflCe. 

Ha lomuux CKAonax rjiasHoro KasKaacKoro xpe6xa h na ceaep- 
HBix cKjioHax TpHanexcKoro xpe6Ta, BxoAfliuero b ropHyio ciicxoMy 
Majioro KasKasa, hohbu ajibmiiicKoro noHca b nepHOA xaaHHH cne- 
ra 6HBaiox npoMepaniHMH, xorAa khk noHBU noA nojioroM jieca ho 
npoMopaaiox, Bcjigacteho axoro BOAonpoHHAaeMOCXb hohb ajibnaii- 
cKoro iioHca b nepHOA xbhhhh CHera ropasAo hh>kg, hom y hohb 
jiecHoro noflca. Tan, ecjin noHBa ACCHoro noaca b nepnoA xaHHHH 
CHera nponycKana b MHiiyxy cAoii boau Bbicoxoii 4—5 cm, xo b hoh- 
By aAbnwMCKoro noHca npocaanBaAca cAoii BucoToii Anmb 0,05 cm. 
HAOxan BOAonpoHimaeMOcxb hohb aAbHHMcKoro noaca b iiepnoA 
xaaHHa caera cnocoScxByex yBeAHaeimio BpcAHoro noBepxHOcx- 
Horo CTOKa, oKasHBaa oxpHAaxcAbHoe bahhhhc aa boahmh peacHM 
cxpaabi. 

9xa pasHHAa bo BHyxpHnoHBeuaoM cToae Ha6AK)AaeTca xaKHce 
B nepaoA BwnaAeaHa agxhhx ocaAr^oB, axo oCbacHHexca pasHHAeii 
B ^msBHGCKnx CBoacTBax noHB 3THX AByx BepxaKaAbHbix aoacoB 
(xa6A. 1). 

Kaa BHAHO a3 npaBGAeaHHx abiihlix, neKaiiaAAapaaa cKBaat- 
Hocxb noHB AGCHoro noaca, o^peAeAaIO^^aa BOAonpoHHAaeMocxb, b 
oGohx CAyaaax 6oAbnic,aeM y noas aAbiiaficKoro noaca,BCAGACXBae 
aero a BOAonpoHHAaeMocxb hohb Aecaoro noaca ropasAO bh- 
me, acM y noan aAbnancaoro noaca. CKaaaHuoc abgx ocHOBaane 
noAaraxb, axo icaa bo npeMa xaaHaacaeroB, xan a b nepaoA agxhmx 
ocaAKOB pacxnxGAbHOcxb a noaBw aAbnancKoro noaca cnoco6cxByK)x 
yBGAHaeHHK) BpeAHoro noBepxaocxaoro cxona, coapamaa noAGS- 
HHH BayxpHnoaBGHiiHH cxoK, xorAa naa agchoh noac oaasHBaex 
noAOHcaxGAbHoe BAuaaHO aa pacnpeAOAenac cxenaion^nx no ckao- 
naM BOA. 

VaaxuBaa noAOHcaxoAbaoe aaaaeHae pacxaxeAbHOcxa a noaa agc- 
Horo noaca raApoAoraa cxpaau, agchog xosancxBO cbohmh 
MeponpaaxaaMH aoahcho npenaxcxBOBaxb cHaaceaHio aAbnaacKOH 
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T a6 Auv^ a 1 

CnoaotcHocmh u eodonponui^aeMOcmh none 


MecTO oanTiifi oCpanqa 
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JlecHOii none 





ByifOBuif Jioc. BoapacT 100— 120 jict. nojiiioxa 





0,6. IloBBa — jieciioii GypoaoM. 

02,1 

52,5 

9,6 

3,9 

AjihnuiicKuu none 


1 



AjibniiiicKiTH J]yr. ropHOJT3’roBan iionBa . . • , 

65,1 

62,5 

2,0 

0,45 


T p If a ji e T c K H ii x p e G e t (M a ji ij h K a b k a 3 ) 


Enoeo-nuxtnoeue ncca 




80—100 jioT. IIojiiiOTa 0,7. Ilo’iBa — Jieciioii 
GypoacM. 

61,3 

53,1 

8,2 

Anbnuucfiuu none 

FopiiojiyroBaa nonsa. 

89,9 

84,3 

5,6 


rpauui^M Jieca. HccJieAOBauHe itob^b btophhhhx ajiBnmiCKErx jiyroB 
IJ[iiB-roM6oprcKoro xpoGra, BoaiiiiKmHX b peayjiLxaxe BupyGKH 
JiecoB H cHHMceHHfl ajibnHHCKOH rpaHHi^Li jieca, noKaaajio, hxo 
B peayjiBxaxe Bi.ipy6Tai jiecoB, no;^ B03^^eIlcxBHeM Bxopii»iHOH 
ajihnHiicKOH pacxMTejiBHOcxn, jiccnae noBBa noxepnjia ryMycoBUH 
noKpoB H opcxoBaxyK) cxpyKxypy, a ce ^mamecKHe cBOHcxBa yxy^- 
mpiJiHCB; oco6ciriio chjibho yMCHBraHJiacb BeJiii^iHHa HeKanHJijinp- 
HOH CKBawCHOCXH M CIIHSHJiaCB BOJXOnpOHHH;aGMOCXfc nO^BLI. OxCK)- 
Aa — HeoGxoj^HMocxb Gepen^Horo oxHOineHHH k jiecaM cyGajibnHii- 
CKoro nonca, Koxopwe, domhmo BtinojiHeHHH yKaaaHHHX Bume 
nojiojKPfxejibHHX ^yHKi^HH, cjiyMcax xaicnte aamnxoH npoxHB chc9k> 
HMX JiaBHH. 
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IIpaBMJIbHOCTh nCAGHHH JlCCHOrO X03flMCTBa B ropUBlX jiecax, 
coBeTaK>i[;or() MaKcMMajii.iioe uojiB^oBaiiHe ApeBocHHoii c coxpaiie- 

HBOM BOAOOXpaHHWX U nOMBOaaiHllTIIUX DTMX JieCOB, 

oiTpe;(ejiHeT(*H irpeB^Ac Bc*eru cBcxeMaMU pyooK. JVliioro'iMCJieiiHhiMii 
Hccjie;toBaHHHMif AOKasano, hto npM iipoBOAeBim ciijioiiihmx py6()K 
UOJIHOCTI.K) napyrnaioTCH BDAooxpaiiiiue h iioBB()3amiiTHi>ic ^^yiii;- 
mill ropnwx .XOCOB. Ciuioiimuo pyoKH lipUBOAHT K XajCHM BpOAHWM 
irOCJlOACTBIlHM, h’aix 1U*M03H()B0IUI0 nOCIloii IIOACTJJJTKII, iipuMop^a- 
Hiie BepXHcro ropiiaoiiTa iiohbm, Oburpoe TaHiine ciiora, a rjiaa- 
Hoe — yxyAincune (|)H3iiiiecKHX cBoiicTB iiohbh, ocoooiiiio >Ke 
yMCUbincinie BOJinmiHLi HOKaiinji;iHpHoii cKBaMtHOcTH iiohb it o^yc- 
jioBJieHiioe arifM t*HM>KeHiic BOAoTipojinnaOxMocTii no'iBU. Bc;o iic- 
cjieAOBaniia, npoBOAenHue kuk b uonce AyooBux jiecoB, tbk m 
B iioflcc 6yKOBbix H ejioBo-riHXTOBwx JiecoD rjiamioj^o KaBKaacKoro 
xpeura, a raKH^e iia OTAejii.Hbix xpoGrax Majioro KaBKana, noA- 
TBopAMJiH oTpimaTejibHoc BJuiHniie ciijionnibix pyGoK ua boa^*- 
oxpaHHbie H uoBBoaaiuMTHbie (J)yHKnnH jieca. Ha o(*HOBaiinn otofcj 
jiocHOO xoanitcTBO 3aKanKa3bH OTKaaajiocb or iipoBOAenMH c iijionj- 
iibix pyCoK ija ropHwx cjivioiiax KaBKaaa b Baca>KAoiiiTnx Gyica, 

tVIH, lUIXTbl i\ Ap. 

CoxpaiieHiie BOAOoxpaHnwx it iioHBormiUHTribix (j)yHKiuiii rop- 
Hux j^iecoB HaiiGojTec iiojiho oGeciJOHiiBaioT pyGixW ao^Pobcuimjo- 
BbiGopouHwc, rpyniioHo-BbiGopoHHbie it iiotTciiciuiuo, ycTanoBJioii- 
iiHe B jiccHux xo3HJicTBax BaKaBKaabH. 

j[^o6poB()J^bIIo-»bT^)()poHHbIe pyGnii naiiGojice bbcto iipMMCiiflKn- 
CH B rycTO HacejieHiibix paiionax, tag paunoMepHocTb iiojibaoBawitB 
JJOCOM ABJIHGTCH HailGo/IOe BaHOIblM lipiIHIlIlJIOM XOaHHCTBa. Vao- 
B-T:eTBopBTbnpoMbimjieijnbie iipcAnpnHTiiH, iioTpo6jiHK)n*,Me Gojibmoe 
KojiiiHocTBO Apt'BeciiHM, aa cpaBHHxej^ibiK) KopoxKMii jiepnoA, lie- 
pBOA aMopxiiaaiiHH iipcAnp*^^™H, HawGojiee vaoGho rpyimoBO- 
BbiGopoHHbiMH M iiocxericHiibiMM pyGnaMif. BocbMa i^cjiecooGpaaHbi 
rpyiinoBo-BbiGopoMiibie pyGKM, xai? Kan iipn xaitoii cmcxcmg bo3mo>k- 
iiue omMGKB AoiiycKaKTXca ua cpaBHiixcjibHO ueCojibiuoii ruioinaAH 
OKOH, BMijpaBjjcniie b'oxopux ho iipcAcxaBJiHcx Gojibmoii xpyAnocxM 
AAH xo3fliicxBa. OAnaixo npnMeBCiaic m oxmx pyGou orpaHiiHcuo. 
B Jiecax pj 3 sexpoBajibUbix iiopoA— cjih, Gyna, iimxxu—ohm xpyAHO 
IipHMeilHMLI ua IcpyXLlX CKAOliaX, TAO HacaMiAt'HMH 3XMX IIOpOA 
iiaHGojioe iioABepwoiibi BexpoBajiy. 
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Kan H3BecTH0, lIpoBc;^eHIfe BLiCoponnux pySoK 3aTpyAijnTeJii.HO 

B HacaH^;\eimnx cbctoblix nopo^ — cochli, CepcsLi h flySa, tbk 

KBK IIOAPOCT OTMX lIOpOA nOfl MaTepWHCKMM HOJlOrOM H3-3a IIOAO- 
craTKa cBcxa oTMupaeT. Offiiaico HccjieAOBaiiHB noKaaajiH, hto 
H a KpyTMx cKJioiiax rjiaBuoro KannaacKoro xpe6Ta h Majioro Kaa- 
Kaaa c mhjio paJuuiTBiMii KaMciiHCTUMW no^BaMii cbgtoblio riopoAH— 
cociia, Cepeaa, Ay^> co3AaK)T paaoMKHyrue, paauoBoapacTHHe na- 
caH^ACiiiHH, KOTopuo B()3o6iioBJinK)TCH 6ecijpenHTCTBeHHO, a noA” 
pocT oCecire'ieii AocTaro^iBhiM ^jih HopMajibHoro paaBMTHH ocBeme- 
MiieM. lIpoBCACHMc BhinopoqHJux py6oK B Haca>KAenMflx TaKoro xa- 
paKxepa u ycjioiuiHx KanKaaa Biiojiiie oupaBAajiocb, tofab kuk na 
iiojiorwx cKjioHax c rjiy6oKMMM noHBaMM, fag btii nopoAW cosAaioT 
coMKiiyxbio oAHOBoapacxHLie iiacancAGHUH, bo3mo>kho iipoBCAeune 
jiHinb FpyiinoBO-BM^opoBHwx M nocxenciiiiLix pySoK. 

B OXAajJOHHLIX qacXHX FOpilIJX JICCOB, llOCKOJIbKy BUBOSKa ox- 
TyAa ApoBHJioif apgbcchhw Hepoiixa6ejii»Ha, McnojihayexcH xoabko 
AGJiOBoii Jioc, riOTpoCjiHeMuii JcaK npoMhimjicHTiijMH, xaK m cxpoH- 
TCJTbHIiIMH TipCAnpHHXHfIMM M IiacCJICHIieM. B 9XHX yCJIOBUflX CIUIOIH- 
Hhie, lIOCXeilOHHWe, FpyimOBO-BM6opOHHLie H AOr)pOBOAbHO-BHl6o- 
POTOHG pyOim, IipM KOTOpHX BWpy6aK)TCfl M AeJlOBblO H APOBHHHG 
cTBOAbi, HO iipuMOHiiMw. Eahhcxbghho bo3mc)>khu b agh II om cjiy^ao 
iipoMbimjjcuno-Bbi6opo'iiiue py6KM, npw Koxopijx BupyCaioxca 
JIHmb AOJIOBblO CTBOJILI BbllUG OnpGACJICHHOFO A^aMCXpa. OAHaKO 
npH HcypcFyjiMpoBainiocxH py6oK axoii cmcxcmli npoHcxoAwx hcxo- 
lAGHHc JiccoB 11 MX HpcaMopiioG n3peH«fBaHiie, co3AaK)xcfl ne6jiaro- 
iipHHxiiwe ycjioBHfl bo3o6hobjiciimh, iia6AioAacxcH noxepa jigcom 
ycXOMHMBOCTM II, HXO CBMOC BaJKHOG, CHH>KaiOXCH BOAOOXpailHbEG H 
uoHBoaaiAHXHbiG cBoiicxna jioca. 

IlpH peiueuHM Boiipoca o6 OKciiJiyaxaAHii axwx jigcob BocbMa 
Bantno ycxanoBHXb xy cxeiiGiib hhxghchbiiocxii py6oK, npn KoxopoH 
B03M()>KH0 Mai«CHMajIbHOG HCII0JIb30BaHHG JIGCa 6 g 3 HapyUIGHHH GFO 
BOAooxpaHHbix II noHBoaauiiitxiiwx ^ynKAHii. lIccjiGAOBanHa, npo- 
BCACHHbie B SyKOBWX M GJIOBO-JlMXXOBblX JIGCaX KBK HB CKJIOHax 
rjiaBHoro KanicaacKOFo xpc6xa, xau h hb oxACJibiiux xpoGxax 
MajioFo KaBKaaa, iioKaaaAM, hxo ouxHMaAbiiiiio ycjioBna bo3o6hob- 
JiGHWfl Gyna bocxohhofo, gjim bocxohhoh, hhxxw KaBKaacKon na- 

GAIOAaiOXCH IipH HIIXOHCHBHOCXM py60K C AOBGAOHJaCM DOJIHOXU 
JIGCa AO 0,5 —HC ITHHCG. 


223 



Ta6AUlfa 2 

RojiuHecmeo nodpocma ua 1 ea 





n 0 n 11 

0 T a Ji 

e c a 




0,8 

0,7 

0,6 

0.6 

0.4 

m 

0.1 

EjiOBO-naxTOBUH .... 

2932 

4598 

7505 

9360 

3690 

1680 

— 

ByKOBliIH. 

3500 

3800 

10 200 

19 000 

8900 

3500 

600 


B jiecax n Bume h hhhcg cpeAHefi hojihotm (0,5—0,6) kojih^g- 
CTBO noflpocTa chjibho yMGHBinaeTCH: b ncpsoM cjiy’iae — b ochob- 
HOM H3-3a HGAOCXaTKa CBGTa, BO BTOpOM TKG — HOA BJIHHHHGM TGM- 
nepaxypHux KpaHHOCTeii, a xaKJKe BCJieflcxBHe KonnypeHi^MH co 
cxopoHM xpaBHHoii pacxHxojiBHocxM (xa6ji. 2). KpoMG xoro, npia 
Hpe3MepHOH HHXGHCHBHOCXH pySoK, KO^;^a nojiHoxa jieca cxanoBHX- 
CH 0,5, pe3KO yxyAinaioxcH ^n3HHecKHO cBOHcxBa noHBu, na- 

Aaex BGJinqpiHa HGKanHJiJiflpHOM cKBa^KiiocxH eo h cnnHcaexcH boao- 
npoHHi^aeMocxB (xa6ji. 3), 


T a6 Aujj^a 3 


HaMeneHue CKeaotCHocmu u eodonponui^aeMocmu none a aaeueuMocmu 
om noJiHomu Jieca 
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65,3 

54,0 

11,3 

4,0 

EyKOBUH. JlecHOH 63 rpo 3 eM 

0,5 

0,3 

62.4 

54.5 

51,0 

47,0 

11,4 

7,5 

2.6 

0,5 


0,1 

50,8 

47,6 

3,2 

0,1 


0,8 

60,1 

45,4 

14,7 

3,3 

Ejigbo-buxtobuh. JlecHOH Gypoaeif 

0,5 

56,9 

45,8 

11,1 

1,4 

c npHBHaKaMB onoAsojiHBaHHfl 

0,3 

50,1 

43,0 

7.1 

0,7 


0,1 

53,6 

46,1 

7.5 

0,8 
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BcJiH^Hna HCKaniijjjJHpHofi cKBaHCHocra m BOfloupoiiHuiaeMocTB 
no^B Haca>KAeiiHM, Hspewciinwx py 6 KaMM HpeaMepnoft ifiiTeHCHB- 
HocTH (nojiHOTa 0,3), no^Tii xaKne Hce, kbk b iia jiecoceKax cnjioni- 
Hhix pyOoK, H peaKO OTjriTHaKrrcH b xy^inyK) cTopony ot iiCKanHJi- 

JIHpHOit CKBa>KHOCTII M BUAOnpOlIMUaOMOCTM HacaHCAGHHM, UpOMAGH" 

Hwx BbiOopo'iuwMM pySnaMH Majioii hutohcmbhocth (nojinoxa 0,8) 
H cpeAHcii MiixeiiCHBHOCTH (nojiHOxa 0,5). 

Taj^MM o 6 pa 30 M, ocHOBiiMe noKaaaxejiH BOAooxpaHHHX cbohctb 
noHBbi yxyAHiaioxca npH naACHHH iiojiuoxu jieca hm^kc 0,5. Muoro- 

JIOXUMO IiaOjIIOAGHMH IlBA CXOKOM, npOBCAOHlIUe lia lOJKIIUX CKJlOHaX 

rjjaBHoro KaBKaacKoro xpeSxa (KaxcxHa), noKaaajiH, tixo cxok 
B Gacceiine peKH, iioKpwxoM HacaHCACHMRMM, npoMAOHHLiMM py 6 - 
KaMM cpeAHcii muxchchbhocxh, hochx paBHOMOpnuM xapaKxep, 
xoFAa KBK n Oaccoiiiie peicH, nonpuxoM JiecaMii, iiapeH^CHHUMii bli6o- 
poTOoii py 6 Koii bbicokoii HHxencMBHocxM, cxok xapaKxepiiayexca 
5 ojii 3 umMH Kojie 6 aiiMflMH. TBepAwii cxok b Gacceiiiie c chjibho 
HapoKCHHHMii JTccaMH B ABaAAaxi. paa upeBOcxoAMX cxok b Oacccii- 
He, iTOKpHXOM cpcAiie iiapcweHHWMM HacajKAGHHHMH. CjieAOBaxeJiL- 
Ho, B peayjitxaxe BLiOopoHiitix pySoK cmjibhom iiHxeHCMBnocxM 
fioHBoaaiUMXiiHe cBoiicxBa jiecoB xaKHtc HapymaioxcH. HapaAy 
C OTllM lipM MpeaMCpHOM H 3 peH«MBaHHM JiGca HaGjHOAaiOXCB 
BexpoBajiLHocTj. II cyxoBepmiiHHOCXL ocxaBmiixcH iia Kopnio 
/U'PeBLeB, 

OxcioAa Hciia hcooxoahmocxi. peryjiHponaiiHH iipoMLinuieiino- 
BfjGopOMHblX pyGoK. OcHOBlILie XpeoOBailllH B OTOM OXHOinOHHIl 
(‘BOAflxcH K cjieAyiomoMy. HcoGxoahmo, btoGu BuGopKa acvjobwx 
cTBOjioB iia iiJiomaAH pyGoK Gi»ijia pauHOMepHoii, a AoiiycTHMaH 
MaKCHMajibJiafl ituTeiTCiiniiocxi, pyGoK oGccueyuBajia ocxaBJiouHe Ha 
KopHH) nacayKAGHMH CO cpeAHeii jio/iiiOToii He mime 0,5—0,0, ko- 
Topaa lie AOJimiia cnumaxbCH b AaJii>HeiimeM ao coaAamiH rycxoro 
noApocxa, o 6 ecne^iiBaK)m.ero BOAoperyjoipyioJuiic m jioMBoaamiJT- 
Hbio cJ)yHKUHH jieca. 

ripii xaKOM peryjJHpoBaiiMM iipoMwmjieHHO-BwGopoMHbix py« 
Gok, kbk noKaaiiinaex npaimiKa jiecHoro xoaHiicTBa, iia rop- 
Hwx cKJioiiax 3 aKanKaabH, b GyKOBbtx h eaoBo-iiiixTOBux Jiecax^ 
oGecneHHBacxcH ecxecxBeHiioe B 03 o 6 iiOBjieHHe ropiiLix jigcob 

M COXpailHIOXCfl MX BOAOOXpaHHWe H nOHBOaaiAMXHHC $yHK- 
AHM. 

16 Bonpocu jiecoispfteji HU h jHU oiioACTBa 
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3iia«7iiTojibHaH MacTb ropubix Jiecoii Kasicaaa Biii;[^eJieHa b Kaxe- 
ropHK) JiecoB KvpopxHoro anaHeHna. Ochobbi bcjicmhh xoDHMCxBa 
B ropHux .Tici ax dtoii KaxeropHH nMeioT HecKOjibKO ithoh xapaKxep. 

SnaMeHMe jiecoB, upHMhiKaiDuiifx k KypopxaM GajibHeojiornBe- 
i'Koro xapaKxepa—Bop>KOMH,/KeJie3HOBo;^CKy, IlHTiiropcKy, I^xaji- 
xyfio ji Ap., :iaKJiioaaeTCfl b hx fijiaroTBopnoM BjiiiHHHif ea ac6ht 
MMHC pajlbHblX HCTOaHHKOB. BcC MHHCpaJlbHHC IICTOHHHKH, COrjiaC- 
HO AaHHbiM 3iocca, acJiatch na BOAOBHue, ripoMCxoa^AenHe koto- 
pMX CBflaaHO CO CTOKOM OCaAOMHUX BOA B rjTy6nHy IlOHBbl, K)BeHM.'lb- 
Hue, CBflaaHHUo c boaoh rjiySHHHHx caobb aeMAii, h CMcmaHiioro 
npoMcxo>KAeHHfl. BoAbinaa aacTb MJuiepaAbHbix hctoahhkob HMeex 
BOAoaHWH xapaKTep, ran ican cBaaaHa c rAy6jTHiiMM ctokom aojkac^- 
BbIX VI XaAHX boa B nOBBbi. 

BopjKOMCKHe MHHepaAbHbie hctobhmkh no cBocMy npoHcxo>K- 
ABHHK) OTHOCflTCfl K BOAOSHblM; OHH HMGIOT TIAOmaAb IIMTaUHfl B HO” 
CKOAbKo AecHTKOB TbicHH reKxapoB, npeifMymecTBeHHO noKpuTux 
ACCOM. SHaneHHe 3thx abcob, peryAupyioiuHx ctok aohcabaha h 
TaAux cneroBbix boa, xpyAHO nepeoueHHXb. Cnoco6cTByfl ray- 
6HHH0My CTOKy H COKpaiABH BpeAHblH nOBepXHOCTHblif CTOK, Jieca, 
noKpuBaiomMC ckjiohbi Gaccenna niixaHiia MUitepaAbHex wctobhm- 

KOB, noAAopamBaioT nocTOHHcxBo AeCaxa wcxoBfinKOB. npHMenHe- 
MHO 3AeCb BMAW pyGOK TAaBHOrO TlOAbSOBaHBB - BblGopOHHIJC II 
rpynnoBO-BuGopOBHue—BiiOAHe oxeeBawT ochobhomy HaaiiaMeuMio 
OTMX AGCOB KCK BOAOperyjIHpyiOIAMX If nOBBOaamHTHbIX. B ATOM 
w 3aKAK)HaGTCH MX GaAbHGOAoriiqGCKoe anaMCHHe. 

Jlcca MMGIOT GOAbmOG 3HaHGHHG M AJIH KypOpTOB KAMMaXHBG- 
CKoro xapdKTGpa. flayKa o KAHMaxoTepanMM abbho oTMenaAa ugagG- 
HM6 CBOMCTBa AGCHOFO KAMMaxa, AAH KOTOpOFO XapaKTGpHbl CAG- 

AyiomHG ocoGghhocth: OTcyxcTBHe BGxpa, HMCTOTa axMOC^^epbr, 
npOXAGAa, BHCOKafl OTTIOCHTGAbHaH BAGHmoCTb B03Ayxa. Ba^KUUM 
({laKTOpOM KAMMaxa, BwIMflIOiAMM Ha HOAOBGKa MCpca Kowy H AOrKHO, 
HBAHexcH xeMiiepaxypa, ox Koxopoii aaBMCHx xenAooxAana, Hcnape- 
IIHG M KpOBOoGpaiAGHMG HGAOBGHGCKOrO XGAa. IIpH BWCOKOH XeMIlG- 

paxype MexaHwaM xepMopGryAHAHH HCAOBeKa mohcgx oKaaaxbca 

HGAOCXaTOMUblM, BCAGACXBMG HOro IipOHCXOAHT IIGpGrpGB XGAa, 
KOxopHH MOKGT ijoBAGHb 3a coGoii Aa>He TewioBoii yAap- HasGcxiio, 
HacKOAbKO MoiAHbiM peryAHTopoM KpaifHMx TeMnepaxyp hbahotch 
.7JGr. 





Me MOHce CMwibuo bjimhot hh caMoqyBCTBMe ^lejjoBeKa Bexep. 
Ero .TieifCTBHo oco6chho omymaioT noAarpHKH, peBMaiBKH ii jiioaiv 
c paccTpoenHoii HepsHoii cwcTeMoii, McnuTUBaH yna^OK Bacrpoe- 
HHH, rojioimwc 6 ojih m fiojin b cycxaBax. flo^ bjimhhhcm iiexpa 
BoanifKaioT paBiiooopaaHfje Ba^ojieBauMB. Me>Hrty naBecTiio, 
HaCKOJIBKO MOIH.IIUM (J)aKTOpOM pcryJllTpOBaHMH CKOpOCTH BGTpa 
HBjiHeTCH jioc. llaiiiH KypopTu, KaK, HaiipuMep, Hxaj/Ty6o H;(pyrjie, 
oKpyweHUbie iijiothwm KOJihi;oM ccTecTBCHiioro jioca irjiii Bexpoaa- 
mHXHbix Jiowioc, :va eoBexc.KHM nepno;i 6bi.TrM uoKpuTM rycxbiMH 
.necouapKaivin, r).7iarf);iapB HCMy coBjxajinrb jjyMinMO vcjjormH hjjb 
JrCMeHHH GoJlbHUX. 

Teii.J!oi)mymoHMC 'lojioBeKa HBJiflexcH uccbxVia Ba>KiibiM (j)aKXO- 
poM, oi[po;;eJiHioii;iiM oro caMo^iyBcxEMo. Ilapymeinie xoiuioBoro 
paBHOBccMH qejioneKa b cxopony iicperpcBaiiiifl hjiu oxjia>KWHMH 
BbiBbiBacT ;jiypHoe (•aMO'iyB<‘TBHe. B HBcxonmee BpeMH AOKaiiauo, 
UTO xeiiJioomyiue/iMe B^ejioBCKa aaBwcMT ox coBOKyriHoro Aoiic TBSTH 
xenJia, BJia/KHOcxM Bo;iAyxa ii CHJibi Bexpa. OeiieHi. (j[)ii:iMO.TiorHqe- 
CKoro oxjia>KAoifHH, X. e. kojikhccxbo xenJia, noxopoe oxAaex mcjio- 
BeK iipM /laHiibix ycjioBHHx xeMiiepaxypbi, BjiamHocTB BoaAyxa n 
CKopoexM Bexpa, iirpaex orpoMHyio poAb b MeAHAWiicKOH KJiMMa- 
xojioniH II xecHo cBnaaiio c KJiuMaxoxepaimcii qeJioBOKa. B pe3yjn.- 
Taxe KOMnJieKCHoro AeMCXBHH xeMnepaxypu, BJiaBiHOi xii BoaAvxa m 
CK opocxM ei’o ABMHieHMfl cosAsexcH xaK iiaabiBaeMan <o(J)(j[)eKTiiBHafl 
TeMiicpaxypa». Tanoo co^exaHiie axiix xpex ajieMonxoB KJiHMaxa, 
iipM KOXopoM MCAtiBCK MciibixbiBaex iiaHjiyHmee caMOHyBcxDHe, ira* 
nuBaexefl «30hob KOM^iopxa^. 3a aoHy KOM^opxa npBuiiMaeTCH o6- 
AacTb a<j)(j)OKXHBHMx xeMHepaxyp b npeACJiax necKOjibKO Bbime 17'‘ 
M HCMHoro HH>He 22®. B axMx npeAeJiaxoO% OAexbix jnoAeii nciibiTbi- 
BaKjx ifopMajibHoe caMOoiAyiAeiiMe. Ilpn oaghkc KAHMaxojieqeS- 
Hbix cBoiicxB xoro wjih hhoxo Kypopxa a^^eKXHBHbie xeMnepaxypu 
‘lacTo HBjiHioTcH peiiiaioiAnM iiOKaaaxcjieM. HaHjiyTOiHii KJiHMaxii- 
^iccKHif Kypopx UMOcx HanGojibiiiee KOJiMMecxBo AHeii (* KOM^opx- 
HblMB 3^)<})eKXBBHbIMB XeMIlOpaxypaMM . Jlec, CHJIbHO HH 

xeMnepaxypy, BJia>KHOcxb BosAyxa h CKopocxb Bexpa, Momex cjiy- 
>KHXb MOlAHbIM ^aKTOpOM pcryjIHpOBaHHH 3$$eKXMBH0ii XOMnepa- 
xypbi. yHBxwBaH HeoAHHaKOBoe sjiHHHiie naca>KAeHJiif oxAejibHMx 
ApeBocTibix nopoA na xeMnepaxypy, BjiawHocxb BOSAyxa h CKopocxb 
Bexpa, MOBxiio nopoAHHM (OfxaBOM Jiera peryAwpoBaTb 3^^eKXifB- 
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iitie TeMnepaxypiJ. CTeiieHt ii xapaKxep coMKiiyTocTir nojiora jieca, 
OKaaHBaiomwe djihhiihc iia reMiiopaTypy, ujiamHocTt B03Ayxa ii 
CKopocTj» ero abhjkchhh, xanme Moryx Glixl iiciiojibaonaHH ajia pe- 
ry.nHpoBaunfl 3(|)(|»ei\XitBHiii\ xeMiiepaxyp, iio^BOJinfl coaAaBaxb nan- 
GojIhlUeC KOJIUACCXBO ABCOB II AHCii C KOAkJjOPXHMMII 3(J)4)eKXMBHLl- 

MH xcMnepaxypaMM. 

BjiHHHiie ApeBcciioii nopOAW, a xaK>Ke xapaKxepa nojiora Jieca 
iia 3$^)0KXHBHyK) xeMnepaxypy wjijiiocxpHpyexcfl AanHUMH xa6ji. 4, 
nojiyAeiiHMMTT b jiecy Kypopxa BopHvOMH 21 hiojia b 3 Aaca ahh. 


T a n A ii If a 4 

Bauahuc dpeeeciiou nopoduy a manoice xapanniepa nl)Ao^a Avca 
na o^j^eKtnuQHyio meMnepamypy 


MecTo iiaOjiioAeniiii 

TeMner)a- 

Typa, "C 

Otiioch- 

TCJibnaji 
lijiam* 
nocTi., Vo 

Cl«>pOCTI» 
BCTpa, j 
M/ceif. j 

3(I)(peKTnn- 
iian TCMrjp- 
puTypa, *C 

Ijoabiiroe okuo, oKpy>K(‘iinoo coc- 

H0B0-(‘/10BUM 7TOCOM. 

29 

41 

0,3 

2;{,9 

CocTinK cpcAiit'H nojiiioTU .... 

28 

41 

0,5 

22,0 

E:iobiiIh ji(?c BucoKoii jidjiiiotw . . 

28 

44 

0,0 

18,9 

HcGoJibuiBH iio.xfiiia. 

27,8 

41 

0,1 

22,8 


Ms 3XHX AaiiHUx BMAuo, Axo 3(j)(|)eKxiiBHaH XGMnepaxypa b aoue 
KOM^)opxa (18,9®) co 3 Aaex( >j xojibko b cjiobom jiecy bbicokoh hoji- 
iioxLi, H caMO^iyBCXBiie jiioAoii b 3xot vac b gjjobom jiocy HopMajii.noG. 
Kan B OKHO, xan b cocjibkg h iia nojiajio 0(|)$eirriiBiiuG XGMiiGpaxypw 
BLitno 30ITH KOM(j[)opTa (23,0—23,9®), m oxAuxaioiAUG omyiAaiox 
Ayxoxy. B iiiiyio noroAy, c hjibim co»iexaiiiicM xcMncpaxypiii, BJianv- 
iiocxii B03Ayxajn cKopocxH ero ABM>Keni!fi, 3(j^(J)CK'xiiBHLie TGMnepaxypM 
B aoHG KOM(J)opTa naGjTioAaioTCA b cociiobhom Jiecy, b oiaiax ii x. a* 
llayaiiB B’jiiiMax n noroAy KaKoro-jiHGo KJiHMajMqecKoro Kypopxa 
JIO OXAeJlBHblM MGCflUaM H OnpCABJIHB O^Mj^GKXHBIIblC XGMiicpaxypbi 
B iiacaB^ACHHHx oxAejibHBix uopOA c paaiioii cxeiieiibio h xapaicxopOM 
coMKuyxocxH ijojTora, Monaro ycxaHOBHXb ajih ABimoro Kypopxa 
KaK rjiaBHyio nopoAy, xaK m xapanxep Haca/KAGHHW, npii Koxopwx 
oGecneAHBaexcH nanGojubmec hhcjjo jinon c KOM^ioprHWMH 
XllBHLIMB TGMIlCpaXypaMB. 






lleoGxoAHMO OTMOTiiTu 3HaMciiHe JiccoD M B coit^aHiiJT iioiiaaHca, 
nocnpiiHTHo KOToporo j^eiicTByoT iia ^ojioBOKa. Dto AeiicTBuo na- 
;3LiBaioT <^jiaH7Uiia(J)THWM pe$:BreKCOM» . 11a jTau;i;ma(|)T chjilhoo bccx 
pcai iipyroT oojiLiiue-aiyroirHKH. Jleciioii :ian;i;ma(|)T ;j;eiicTByoT iia 
TOJioBeii’a yi iiOKaiiBaiomHM o^paaoM. C dtom tohkii apeiiBH BavKeii 
cocTaa jioca, cOHerajino iiopo;i.. ^Ihc twc JiacayK;i.eHHH, xbomhjiIO hjih 
jiiiCTBeiiJu.re, cocTOfiiJu.ne M3 o;i;noii lTOpo;^I.I, co3;i,ai()T o,T;FiOo6pa3iiLiii 
Ko7Ju})HT, KoTopuii ua;iioe;iaeT oTauxawmnM. Mpu ccmcra- 

fiMM .'iiicTBOHiJUX nopo;i; c XBoiiuMMii neiiaaBv BbiMrpLiBacT B CMHCJJO 
KpacoTLi, o^miaivo BpeawepHaH iiccTpoTa 6yAopa'/iaiT ii yTOMJiflCT 
oTALTxaioMicro. iJaiiflojico npucMacMo yMopciinoo CMcmcnHo jieca. 

B(*0 :)TII MOJFO/KOiniH lipiTMeHCHM C){)OCHOBaMMH X 03 HMCTBa 

B ropMfcix Jiccax KypopTiioro aiiaHOTiiin, iipaBHjjhHuo BOACiiMe koto- 

pOJV) OOCCnCBHBaCT B03M0/KH0CTB MaKCIIMajIbHOFO HCn0JIB30BaJIHH 
3Tii\ .’iccoB B iiMTcpccax iiapofliioro xoafiiuTBa. 

/[Hcniuiiujm jieca 

AnaiitMuu Uayn rpifimHiiioU CCP 
T6v,<\\u'u 



PROBLEMS OF SILVICULTURAL PRACTICE 
IN MOUNTAIN FORESTS 


All i?ver-increasing use of and groalei* demand for timber in 
the different branches of the national economy give us grounds 
to deal with the problem of utilizing tremendous masses of vir¬ 
gin forests covering slopes of mountain ranges. 

Besides supplying timber the significance of mountain forests 
lies in fulfilling functions of keeping river waters on a steady 
level, of protecting soil and regulating climate. The forests among 
which health resorts are situated have a special importance. Sil¬ 
vicultural practice in these forests is to improve climate condi¬ 
tions and raise salubrity of climatic resorts as well, as to preserve 
stability of the debit of mineral sprijigs in balneological resorts. 

The significance of mountain forests l>oing considerably 
varied methods of silvicultural practice are rather complicated. 

The main task of silvicultural practice in mountain forests 
consists in utilizing them without violating water control, soil 
protecting and other functions of these forests. To successfully 
cope with this task it is necessary to ascertain the role of vegetation 
in the forest zone as well as in other zones of the country’s hydrol¬ 
ogy and establish the most rational methods of forestry, especial¬ 
ly ways of felling. Researches on these problems conducted as 
regards the mountain forests of Transcaucasia showed that the 
basic role iji the hydrology of mountain countries is played by 
waters appearing as a result of glaciers melting, and also b}^ preci¬ 
pitation dropping on the slopes of vertical zones which are situated 
lower. The main part of mountain slopes is distributed between 
the zone of alpine meadows and the forest vegetational zone. 
These vertical zone.s differ not only in the character of vegetation 
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but in peculiar soil factors as well, therefore it is supposed that 
their hydrological role is also not the same. Of great significance 
for the water control of mountainous countries is the character 
of surface and subsoil drainage of rain waters and melted snow 
both in the alpine and forest zones. 

On the southern slopes of the Main Caucasian Range and on 
the slopes of the Trialet Range which is part of the mountain 
system of the SmallCaucasiis during the period of snow melting, soils 
are usually frozen through, whereas soils situated under the cover 
of forests are not frozen. Hence, the hydroscopicity of soils in 
the alpine zone within the period of snow melting is by far lower 
than the hydroscopicity of the forest zone soils. Wiile the height 
id a layer of water penetrating into the soil of the forest zone in the 
period of snow melting equalled 4~5 cm. per minute, the height of 
a layer of water penetrated into the alpine zone soil was only 0.05 cm. 
The poor hydroscopicity of the alpine zone soils within a period 
of snow melting helps towards increasing harmful surface water 
drainage, thereby affecting badly the water control of the country. 

This difference in subsoil drainage is also observed during the 
period of summer precipitation which can be explained by the 
difference in the physical soil properties of the two vertical zones 
(Table 1). 

As is seen from the above-mentioned data, non-capillary porous¬ 
ness of the forest zone soils which determines water permeability 
is in both cases greater than that of the alpine zone soils because 
of which water permeability of the forest zone soils is also 
much greater than that of the alpine zone soils. All these data 
lead us to believe that within the period of snow melting 
and summer precipitations the vegetation and soils of 
the alpine zone further increase the harmful surface run-off, 
reducing useful subsoil run-off; whereas the forest zone 
exercises favourable influence over the distribution of waters 
flowing down along the slopes. 

Taking into account the positive significance of vegetation 
and soils of the forest zone for the hydrology of the country, sil¬ 
viculturists should take measures against shifting the alpine 
forest border lower.The exploration of the subordinate alpine meadow 
soils of the Tsiv-Gomborg Range which appeared as a result of 



Table 1 

Poro.^ity and water peruieahiliiy of soils 



M a i Ti (] a u c a s i a n R a ii ^ c 


Forest zone 




Hcech forest. Ago 100-200 years. Density 

Forest — brown soil. 

()2.J 

52,7) 

1 

9.6 

Alpine zone 




Moinilaiii meadows soil.1 

Go. 1. 

G2.5 

2.0 


T r i a 1 o \ R a n g o (S ni a 11 C a u t: a s ii s) 


Spruec and fir forests 

SO-IOO years. Density 0.7. Forest l)rowii soil 

(> 1.0 

Th\ . 1 

8.2 

1 .1 

Alpine zone. 





Mountain meadow soil. 

S9.9 

81 . 0 

o.G 

0.1 


felling forests and shifting the aljjiiie forest border lower showed 
that as a result of cutting under the influence of subordinate 
alpine vegetation the forest soil lost its humus cover and nutlike 
structure, its physical properties became worse,the non-capillary 
porousness considerably diminished and the soil became more per¬ 
meable to water. Hence it is necessary to take special care 
of the forests of the sub-alpine zone which besides fulfilling 
the above-mentioned functions also serve as a shelter against 
snow avalanches. 

The adequate management of forestry in mountain forests, 
which combines the maximum u.se of wood with preservation 
of Iheir water control and soil protecting functions, is 
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ileteriiiinod, above all, by systems of cutting. Research work on a 
large scale lias proved that in conducting clear cuttings the water 
control and soil protecting functions of mountain forests are com¬ 
pletely put out of balance. Clear cuttings lead to such Jiarmfiil con¬ 
sequences as disappearance of forest litter, frosting of the upper 
horizon of soil, rapid snow melting, while the most harmful con¬ 
sequence lies in worsening the physical properlies of soil and espe¬ 
cially in reducing the non-capillary porousness of soils and walor 
permeability of soils caused by the reduced noii-capillary 
porousness. Along with this, the entire research work carried out 
both in the zone of oak forests and in the zone of the beech and 
spruce-fir forests of the Main Caucasian Range as w’ell as on 
separate ranges of I he Small Caucasus has confirmed the adverse in¬ 
fluence of clear cuttings on the winter control and soil protecting 
functions of forest. That is why silviculturists of Transcaucasia 
gave up clear cuttings in stands composed of beech, spruce, fir- 
tree, etc. 

Arbitrary selection, group-selection and gradual cuttings plan¬ 
ned iji 'JVanscaucasiari forestries ensure to the utmost degree 
preservation of water control and soil protecting functions of 
mountain forests. 

Arbitrary selection cuttings are more often used in densely 
populated regions whore a regular use of forests is the most 
important principle of forestry. 

It is more practicable to satisfy factories and plants which 
make wide use of wood in a comparatively short period of time, 
the period of ammortization of a given enterprise by applying 
selection and uniform cuttings. Group-selection cuttings are 
rational because by this method possible mistakes made on 
a comparatively small area of openings can be limited by these 
openings. However, the use of these methods of cutting is also 
limited. They are hardly applicable in forests composed of wind¬ 
fall species — spruce, beech and fir-tree — situated on steep slopes 
where stands composed of these species are most liable to wind¬ 
falls. 

As is known, selection cuttings arc hardly applicable in stands 
composed of holiophilc species — pine, birch and oak —for the 
juvenile trees of these species die off under the maternal canopy 
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}'(»r waul of light. Yet, research work showed that on the sleep 
slopes of the Main Caucasian Range and the Small Caucasus with 
poorly developed rocky soils, heliophile species—pine, birch 
and oak - make uneven-aged, open stands, freely regenerating, 
and juvenile trees are provided with the light sufficient for their 
normal development. Selection riittings in such stands in 
conditions of the Caucasus proved quite practicable whereas on 
inclining slopes with deep soils where these species make unclosed, 
even-aged stands only group-selection and gradual cuttings are 
possible. 

In remote parts of mountain forests from which shipment of 
firewood is impracticable only deahvood is used to meet the de¬ 
mands of factories, plants, building enterprises) and the population. 
In these conditions clear, uniform, group-selection and arbitrary 
selection cuttings of limber boles as well as boles for wood are 
not used. The only possible cuttings in this case are industrial 
selection fellings in which the trunks exceeding a certain diameter 
are felled. 

However, when this method of cutting is not regulated, forests 
become depleted, lose their stability, adverse conditions for 
regeneration arise and, what is more important, the forests lose 
I heir water-control and soil-protecting properties. 

In solving the problem of exploiting these forests great im¬ 
portance is attached to establishing such a degree of intonsity of 
cutting which would provide conditions for the maximum exploi¬ 
tation of forest without putting out of balance its water control 
and soil protecting functions. The research made in the beech and 
spruce-fir forests both on the slopes of the Main Caucasian Range 
and on separate ranges of the Small Caucasus has shown that the 
optimum conditions for the regeneration of the Eastern Beech, 
Eastern Spruce, Caucasian Fir are observed when cut with 
such an intensity as to make the density of forest not less 
than 0.5. 

In forests with a density above or less than the average one 
(0.5-0.6) the number of juvenile trees is considerably reduced, 
in the first case mainly for want of light, in the second case un¬ 
der the influence of critical temperatures and competition of 
grassy vegetation (Table 2). 




Tahir :: 

i\umhrr of /uvenile Itm per hectare 


ForCwSts 



Stand 

1 d II 

8 i t y 



o.s 

0.7 

0.6 

I), j 

0.4 

o.a 

0.0 

Spru4‘o-fir foresi .... 

2,932 

4,598 

7,5( >5 

9,.?6() 

3,690 

1,680 

_ 

Beech forest. 


3,8(K) 

1(),2()() 

19,11(10 

8,9(K) 

3.300 

6(KI 


Besides, when cuttings are too iiitoiise and forest density 
comes down to less than 0.5, physical properties of soil sharply 
worsen, its noii-capillary poroiisnoss and water permeability 
decrease (Table 


The allerntidns m porosity and ivater penneahHity oj sails 
as determined by the density of forest 


StJunN anU soils 


Beech fores! 
Forest brown soil 


Sprucc-arid-fir forest 
Forest brown soil iioticofiMy 
podzolized 



The density of for¬ 
est 

$ 

u 

c 

a 

CC ^ 
b. e 

c; O'- 

a 

a> = 

r*’ — 

>* 

£ 

a 

Sc 

= 1 

! 

UC- 

Non-capillary poro¬ 
sity (in %) 

Hydroscopicity (lay¬ 
er of water in cm to 
penetration per mi¬ 
nute) 

i 

0.8 

65.:’. 

54.0 

11 .3 

4.0 

\ 

0.-5 

62.4 

51 .0 

11.4 

2.6 

1 

0..3 

54.5 

47.0 

7.5 

0.5 

1 

0.1 

50.8 

47.6 

.3.2 

0.1 

i 

!>.8 

60.1 

45.4 

14.7 

■> •» 

• j. .1 

J 

0.5 

56.9 

45.8 

11.1 

1.4 

1 

0..3 

50.1 

43.0 

7.1 

0.7 

1 

0. 1 

5.3. (i 

46.1 

7.5 

0.8 


The non-capillary porosity and hydroscopicity of the soils 
under the stands, thinned by too excessiv^e cuttings (density — 
0.3), are almost the same as on the areas after clear cutting and 





sharply differ for the worsl from the noii-capillary porosity 
and hydroscopicily of the stands that have been cut by selection 
cuttings of small infeiisity (density — 0.8) and of medium inten- 
sity (density — 0.5). 

Thus, tlio main water-control properties grow worse when 
the density of forest comes down below 0.5. Observations of drain¬ 
age, whicli were held for years on the southern slopes of the 
Main Caucasian Range (Kakhctiya),have vshown that the drainage 
in a river basin covered with stands that have been cut by medium- 
intensity cuttings is even by character, while in a river basin 
covered with forests thinned by selection cuttings of liigh inten- 
.sity the drainage in largely varied. Moreover, solid drainage in a 
basin with too thinned forests exceeds 20 times th«at of a basin 
covered with the stands thinned on a medium scale. Consequent¬ 
ly, after selection cuttings of high intensity soil-protecting 
functions of forests are also thrown out of balance. Along with this, 
once forests have been excessively thinned, the standing trees are 
subject to wind-fall and stag-beadedness. 

Hence, control of timber-selection cuttings should be re¬ 
sorted to. Here are the essential requirements for such control: 
selection of timbej* holes ou the wood-cutting areas should bo 
uniform while the utmost permissible intensity of cuttings 
should leave .stands with a medium density not less than 0.5-0.5 
untouched; cuttings must not start, until sufficiently thick sap¬ 
lings have grown which will coutrihule to the water-control 
and soil-protection fundions of forest. 

With this control of timber-selection cuttings as is known 
from silvicultural practice, <m the mouiitaiii sides of Transcauca¬ 
sia, in the spruce-aiid-fir forests, natural regeneration^^and preser¬ 
vation of water-control and .soil-protection functions of 
mountain forests are maintained. 

A considerable] part of the Caucasian forests was singled 
out under the category of forests bordering on health resorts. 
The key methods for silvicultural practice in the mountain forests 
of this category are somewhat different. 

The value of forests in the neighbourhood of the balneologi¬ 
cal resorts of Rorzhomi, Zheleziiovodsk, Pyatigorsk, Tskhaltubo, 
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etc., liOvS in that they act advantageously on the debit of the min¬ 
eral springs. All the mineral springs according to Zuss fall into 
the classification of watering ones, the origin of which should be 
looked for in the run-off of precipitation waters deep into the 
earth, and juvenile springs which arise from the very depths of 
the earth, and also those of mixed origin. The bulk of mineral 
springs are of watering character because they are connected with 
hypogeno draining of rain and snow molting waters. 

The Borzhomi mineral s})rings by origin should be classed 
among watering ones; they are fed by an area of tens of thou¬ 
sands of hectares, mostly grown witli forests. "J'hesc forests 
arc of great importance because they regulate the drainage of 
the rain and snow-molting waters. By helping towards deeper 
run-off as well as by reducing the harmful .surface run-off the 
forests covering the slopes of the basin feeding the mineral springs 
keep the debit of the springs constant. Group and selection cut¬ 
tings practiced here fully correspond to the task assigned them as 
water-regulators and the soil-protectors. So much for the 
balneological value of these forests. 

Mountain forests arc of considerable value also for climatic 
resorts, ("limatic therapeutics lias long before registered the sa¬ 
lubrious value of the forest climate, whoso characteristics are: 
absence of wind, purest atmosphere, coolness, and also com¬ 
paratively high atmospheric humidity. Another important cli¬ 
matic factor is temperature, which affects man througli Jiis 
skill and lungs, controlling at the same lime the heat omission, 
exhalation and blood circulation of his body. Under high 
temperature the entire mechanism of mairs heat-regulation may 
prove insufficient, entailing the overheatiiig of the body, and the 
latter may finally result in thermoplegia. You will recall that 
fore.st is the strongest’ regulator of critical temperatures. 

No less strong is the effect of wind on people's health, 
especially those suffering from gout and rheumalism and also 
those whoso nerves are at low ehl); thus, they experience 
depression, headache, and ache in the Joints. The wind is 
apt to cause a whole variety of diseases. For all that, the for¬ 
est is known to regulate the wind very well. In Soviet times 
our resorts, such as Tskhaltiibo and the others, have been 
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enclosed by a dense ring of natural forests or by wind- 
breaking shelter-belts. These resorts have been planted with thick 
forest-gardens, the latter offering better conditions for the pati¬ 
ent’s treatment. 

How warm man feels is an important factor on which his 
whole inner state depends. Once the heat regulation of man’s body 
is throwii out of balance either due to overheating or overcool¬ 
ing it affects his inner state unfavourably. At present it 
has been proved tlial mau’s sensation of warmth depends on the 
combined action of warmth, atmospheric humidity and wind. 
The degree of physiological cooling, i. e., the amount of warmth 
emissed by man under the given temperature conditions, of 
atmospheric humidity and rate of wind play a groal part in medi¬ 
cal climatology and are closely connected with climatic thera¬ 
peutics of man. 

As a result of a complex effect of temperature, humidity and 
the rate of air movement, the so-called “effective temperature” 
is created. A combination of these three components of climate 
resulting in man’s heller health is called “zone of comfort”. The 
“zone of comfort” is acknowledged to be the realm of “effective 
temperatures” ranging from a little over 17^ C up to a little below 
22° G. Within the limits of these temperatures 50 per cent of 
clothed people feel comfortable. So while appraising the climatic 
medicinal merits of one or another resort the effective temperatures 
are often decisive. The best climatic re.sorl sht)uid have the grea 
test number of days with “comfortable” effective temperatures. 
The forest, which strongly influences the temperature, the humi¬ 
dity of air, and the rate of wind,cau exercise a powerful control 
over “effective” temperatures. Considering the uneven influence 
of stands composed of individual tree species on the temperature, 
atmospheric humidily and on the rate of air movement, one may 
c.ontrol the effective temperatures by varying the comjiosition 
of the forest. The degree and nature of the density of leaf canopy, 
which influences the temperature, atmospheric humidity and the 
rate of wind also can be used to control the effective temperatures, 
thus providing for collecting the greatest possible number of 
hours and days with the “comfortable” effective temperatures. 

The influence of tree species as well as of the nature fif forest 
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canopy oii the effective temperature is illustrated by the data 
of Table 4, as collected in the forest of Borzhomi resort on July 
2i at 2 p. m. 

Table •/ 


Influence of tree apccies, and also of naLiire of forest caimpij 
t>n effective temperature 


olxserval ion point 

Teiiipera- 
tiire (cen- 
tigrade) 

Unlalive 
humidity 
(in %) 

Hate of 
wind 
(in ni/sec) 

Effective 

temperature 

(centi¬ 

grade) 

Large opening HurrouiKlod by 
piiie-and-spruce forest. 

i 

29 

41 


23.9 

Pinery of medium density . . . 

28 

41 

0.5 

23.0 

Sprure forest of higli density . . 

2C» 

44 

0.0 

18.9 

Small clearing. 

1 

27.8 

41 

0.1 i 

22. H 


You may observe from the above data that the “effective’' tem¬ 
perature in the “zone of comfort” (18.9 centigrade) is achieved 
only in the spruce forest of high density and the state of health 
of people at this hour in the spruce forest is normal. WTiile in the 
remaining points, in the opening, in the pinery and also in the 
clearing, the patients feel too hot, the ‘‘effective” temperature 
being over the “zone of comfort” (23.0-23.9^). In different 
weather, with a different combination of the temperature, 
atmospheric humidity and the rate of wind the effective tempera¬ 
tures in the “zone of comfort’^ arc also registered in the pinery, 
in the openings, etc. 

By making a study of climate and weather in some climatic 
resort for each separate month in succession and by determining 
the effective temperatures in the stands of individual species 
with a various degree and nature of the density of the crown- 
closure, one can determine for a given resort both the basic spe¬ 
cies and the character of stands that would provide the greatest 
number of days with the comfortable effective temperatures. 

One cannot ignore the importance of forests in creating the 
landscape which also acts upon man. This action is called “land¬ 
scape reflex”. Asthcnics arc more sensitive to landscape than others. 




Forest iaiidscape has a soothing effect on man. From this point 
of view composition of forest is especially important, i. o., a 
combination of species. 

Pure stands, both coniferous and decidiions consisting of one 
and the same species, make a monotonous impression and soon 
bores the patient. In contrast to this, when you have a combina¬ 
tion of deciduous species with conifers the landscape gains much 
in beauty, yet the excessive diversity of colours excites and wea¬ 
ries the patient whereas a moderately mixed forest best meets the 
purpose. 

All this justifies silvicultural practice in mountain forests 
around resorts, the adequate management of which provides 
for the utmost use of these forests to meet the needs of the 
national economy. 

The Jnstiiulr oj forests 
of the Academy oj Sciences 
e)f the Ceors^ian Soi'iet Socialist Hepuhtic 
Thilisi 
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16 Bonpocu JiecoDCAeHiiK h jiecoBOACTDa 




rOPIIME JIECA CPEAHEH A3HH 

B npojxcjiax CpeAHoii Ashh jieca iipMypoaeHM b ochobhom 
K ropiiuM xpe6TaM. BaiiMMan oTHOCHxejiBHo HeGojiLmMe iijioiuaAn, 
OHH B TO H{e BpOMfl OTJIIIMaiOTCH GoraXCTBOM BHAOBOro cocraBa. 
CpOAW IlHX BCTpenaiOTCH yHMKajlBHLie, peJlHKTOBMe BMAH ApeBCC- 
nux 11 KycTapiiiiKOBux iiopoA, HMeiomiie Gojii.inoe aiiaMeuHe b na- 
poAMOM xoaaiicTBe. 

TopHue Jioca CpcAHeii Aami hbjiiuotch hctohhhkom nojiyHciniH 
HO TojiBKO ToxHHMecKoii ApeRocHHw, KapaiiAamHOM AoiAenKH h jioco- 
MaTopwajTOB, no TaKJKC m neuiiBix iiaoaob (opex, ^MCTaniKa, nojio- 
iiH, rpynia, ajiwMa, mkhabjih, nmnap, xypMa, rpanax ii Ap ), h 
CBipBH, coAepncaiAero BHxaMHH C, Ay^iiAbHwo BeinecTBa n Kpacn- 

TOJIlf, CMOAW H D^npHUO MaCAH. OAnOEpOMCHHO OHH MMCIOT H OFpOM- 

Hoo BOAO- H nonBoaamiiTiioo aHaHOHMO, npoAoxpaiiHH ckaohli ot 
ojioJraaiJMH, a nonBij ot cmmbh, HaKanAiiBan cner, Tpanc^opMupya 
iiaaeMiiLiM ctok b noA^iCMHun n peryniipyH boahlih Gananc poK, 
cHaGncaion^iix ochobiimo ceAbCKoxoamicTBCHHwe AGHTpw CpoAneii 
Aaiin. 

CoBpoMCHHafl opranHaaij;MH Accnoro xoaniicTBa b CpeAHOw Aaiiii 
iioBoaMoHiHa Gea ynexa ccTecTBeHHoncTopuHCCKHX ycjioBnn, Gea 
MayneHMA aaKOHOMepHOCToii Touorpa(J)nnecKoro n iipocTpaiicTBeii- 
Horo paaMOiACUHH ropnux jiocob, hx AiiHaMiiKH, iipoMaBOAMTOAb- 
HOCTH, cpaBHHTeABHOH X03HiiCTBeHH0H AOHIIOCTII H BHaAOHnA 
B napoAHOM xo3fliicTBo cTpanu. 

HocMOTpfl na ropHuii pejine^ CpeAncH Asitit, b aiiaaiiTeABHOH 
Mepe ycAO>KHHioinifii npoABAGHHo mnpoTHoif aoHajitHocTn, npn 
npoABUHceHHH c ccBepa na lor hcho iiaMonaioTCH saKOHOMepHbie 
HSMeHCHiiH B xapaKTopo, cocTaBe H BepTHKaAbHux rpaiinnax ne- 
coB, npoHcxoAflinne iiapanAeAbHO cmouc KAUMaTnnecKHx ycnoBHM. 
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Ila ceBepuoM n nonTpajitiioM TFifiT,~IlIaHe, na bmcotg 1500— 
2800 M HBA yp. M., pacBpocTpancHT*! cjioBue jJoca» oOpaaoBaiJiiwo 
cjiBK) IlIpciiKa [Picea Schrenkiana F. el M.), c* npifMOCiao hiixtbi ('cv 
M eiioBa {Al)iei> Semenowi Fodtsch.). llinKc uo BOf)TiiKaj]BifOMy Jipo- 

OTTII OMOTfflKlTCH JllirTBOHHMAlII JICCHMH H;i HOJFOHIl {MaUlS 

Sieversii (Ldb.) M. Kocni.), iicckojii>t;ii\' buaob GoaptimiiiiKa w 
BHinmi, K.Treiia CoMenoBa {Acer Semenowi Rgl. efc Herd.), TuiroJiH, 
HceiiH II ociuiiii. Oth jieca hc oOpaayioT cnjioiUHoro iioHca, a Ilpcv^-■ 
cTaBJieiTbi OT;^tVlb^^HMll (J)parMeHTaMn b nanoojjoe yiuiaHciieniibix h 
3amniii;eHiiwx ot Biieuiiiiix B.^ii«iiiriT ymcjibAx ii ;^ojiMHax. 

Ila 3aiia;ui<)M TflHb-lIlaHo ii na llaMitpo-Ajiac, iia bwcotg 1500 — 
3000 M iia,^ yp. m., hohc cjiobwx jiccob cMciifieToi ap'ieBHMKaMH, 
oSpaaoBanHUMit hocko-j bkiimii Bii/iaMii jipeBUBiiAiiM >v mobokc- 
BeJiLHiTKOB {Juniperm turkestanica Korn., ./. semi^lohosa Rgl., 
/. seravsckanica Kom., turcomanica B. Fodtsch.). 

B HaiiOojiee OjiaronpHATiiux vcjiobhhx ijpoiiapac/raHMH, na bm- 
coTo 1000—2000 M Ha;i; yp. m., r;^o ropHWo xpeOxw oOcciic^iiBaioT 
aaiuHTy ot BXOBWniifl xojioahux mbcc Boa/^yxa, none ap^oBHiiKOB 
npepMBaoTCH hohcom jmcTBenHjjx jiocob, oOpaaoBaiiHMX na co- 
Bope ilaMiipo-AjiaftcKoii ropnoii ciictcmw pojuiktobwmh opexoBo- 
njxo;o)BHMH JiecaMM (h3 Juglans regia L., Malus kirghisorurn 
Al. et An. Theod., Prunus sogdlana Vuss.y Exochorda tiansckanica 
Goiitsch, H Ap ), a loH^Hoe — opexoBo-K.ieiioBUMii jiecaMU (h3 
Acer turkestanicum Pax., A, piihescens Franch., A. liegelii Pax., 
Fraxinus raibocarpa Rgl. ii Ap.). llaKOHOA, b iipoAroptHX ioh^hoii 
nacTH flaMHpo-Ajiaa h na Koncx-^arc, Ha BucoTax ot 600 ao 
1500 M HaA yp. m., paaBMTw ({mcTamiiHKH, cMCHHioiAHecH MOciaMH 
3 apocjiflMU n.7ioAOBux: MHiiAana, niiwupa (Ficus), xypMU (Dio- 
spyrus), rpauaxa (Punica) w Apy™x nopoA. 

riocToneHHoe yBOAHuciiHe cyxoexH KjiuMaTa m yMeHbmeHHe ko- 
jiHuecTBa BMnaAaiomHx ocbakob npn ABH>KeHnM c ccBepa iia lor 
Biii3biBaioT noBLimeiiue BepTHKajibHbix rpaHHA jieciioro noiica 
B K)?KHOM UaCTH TOp CpCAHeil A3Hlf, a CJIOJKHafl HCTOpMfl paSBUTHH 
(j[)J10pH H paCTHTenbHOCTH 3TOH TOpHOH CTpaHH onpeAejiHOT CMOUy 
CopeajibHtix 3jreMeHTOB na ceoepe cyOTpoimuecKHMH ajiCMenTaMii 
(|)AopM Ha K)ro. IIocjieAHee OTpaHcaexcH iie tojibko na coexaBe ne- 
COB, HO H na MX CXpyKTypO. B OTJIHHHC ot GJIBHMKOB H nMxxapHM- 
KOB, oOwHlIO HClIO A^^^CpeHUMpOBaHHhlX lUl TMTIbl M IIO yCHOBMHM 



Me(:TOo 6 HTaHHH H llO paCTMTeJIhHOCTH, CJlOKHUe MHOrODHAOBUe 
ppexoiK)-iui();;oBi»ie h KJieiioBLie Jieca uo pacTMTeJiBiioc/m KawyTcn 
iia nepBHii b.uviha GecKoiieHHo paaHooGpaanHMW, hjih, iiao 5 o- 

pOT, n IJOCTOHHHOii CJ10>KHOCTM CBOCFO CTpOGJIMH H neCTpOTO COCTaBa 
BOCBMa DAHOoGpaSJlWMM, HeAM4)4><^peiIJi;iipOBaiIHHMH. Ho OTO Bne- 
HaTjreiiHo ^ibcto Bneranee it KacaeTca tojibjco tbiiob c 6ah3kiimii yc- 
JioBiiHMii MecTOoGwTauiiH, xiocKOJibKy, no Mopc yrjiy6jToiiHfl paajiii- 
Biiii B cpcvio oGiiTaiiMH, cjicun^MBccKiiG ocoGeiiHOCTH TiinoB Jieca 
BhmBjiflK)Tcfl Bce pe 3 Me, a rpaimabi mx onpeACJiBioTca bcc otbotjth - 
Boo H jio xapaJH'epy pac/niTCJii.iiocTJf. 

IIMXTOBO-EJIOBIJi: JIKCA 

Jleca, onpa^OBanjiMo o/n»io Picf^a Schrcnkiana F. ct M., jiaciipo- 
crpaHoiibi B coBepo-BocToqiioii mucth llaMiipo-Ajiaa, na Tbiil- 
lliaiie 11 B /],/KynrapcK()M AjjaTay. Ila boctojc apeaji otofo Bii^a 
iioKpwBaeT ropbi KuTaiiCKuro TypHocTaiia, aoxoah na k)J'o-boct()ko 
71,0 BocTonHoii nacTii Ity.iir-JlyjiH, tao coiipifJiacaeTCH c ceBepjioii 
rpamiuoJi paciipocTpaiJoriiiH GjinaKoro bhaa —Picea Wihonii 
Mast., a B paiioiic oa. h‘vKy-llop ixoirraKTupyeT c P. crasaifoUa 
Ivoiii. H aaiiaAHOM TKiib-lllaiic mh>kiihh rpaiuma uponapacTaniiB 
P. Schrenkiana F. el M. coiipuK’acacTcn c uepxneii rpaiiHAeii pac- 
iipocTpaiicMriiB ])OACTBoiniou c Jieii P, lioherlii P. Vipj).— dhaomom 
H aTKajibCKOJ'o xjieuxa, pacryiAHM cpoAn opcxoBbix jiocob. IlaMup 
OTAOJiBer apoaji P. Sclirenkiana F. el M. or apoajia P, morinda 
Jjiiilv., paaBiiToii b riiMajiawx 11 iia orporax riiiiAyJvyma. 

yniiTbiBaH, nxo OBojiiomiOHnoe paaBUTiie bhaob e.aii mact bytcm 
coKpam,enuH paaMopou lunraeK 11 Kpoiomiix Mouiyit 11 yAieni>raeHHB 
oiiynionwH botobck, iiaiiGojicc aPCBhhm biiaom btoii ri)ynirbi cjicAycT 
cnuTaTb P. morinda Link. Or nco nepea P. Schrcnkiana F. ol M. 
oTxoAirr iicH'jvO.TibK*o jjniinii pa.umTiiB, Kpaiinno aBewbH Koropbix — 
P. Wilsonii Ma.sl. 11 P. Hohcrlii P. Vipp. oGnapyHaiuaioT cme ron- 
ACHUTiio K aaniGaniiio iiapyjKy nepeAnero Kpan ceMeniioii 'lemyM, 
MTO H cBiiAGTeJibcTByeT of) Hx Gojibmoii mojioaoctit. 

3 iiaMMTejibiio MCHBme, hom cjib, b ropax CpeAHeii Asmi paciipo- 
cTpaHona Gjihsko poACTBennafl ciiGHpcKOii mixTc Abies Semenowi 
Fedlsch., pacTymaa tojibko iia aanaAitOM Tanb-IlIaHO. 

IIii/Kinrii npo^^eji pacjipocTpaHcimfl cjiii u nHxxu b ceBepiioii 
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MacTH apeajia onpcAeJiflOTCfl KOHKypeimHcit c moiahlim rpaBHHWM 
UOKpOBOM, IipeilHTCTByiOmHM B0306H0BJieHMK) XBOHHbIX llOpOA, 

Ma TflHb-UIaHe we, y lownoii rpaHHUbi apeajia, pacnpocTpaneinie 

;)Tnx BBAOB orpanPiHHBaeTCH KOHKypeHTHbiMM BaaiiMooTHomeiuiflMH 
(• ApyrHMH ApeBeciTbiMW nopoAaMii n, b MacTnocTii, c Juglans re¬ 
gia L., HTo xapaKTepiio ii AJja pacripocTpaHeHHoii na FiiMajraflx 
/^ morinda Link. Bepxiiflfl rpanima iipoHapacTaHHH ejin i\ iihxtu, 
iiecK'Ojii.Ko ciniweHHafi y A, Sernenowi P'edlsch. no cpaBHomiio 
V ejibio H xapaKTepnayoMafl yxyAraciineM pocra axnx nopoA, jiw- 
MUTlipyeTCfl KJIHMaTOM. 

OCHOBIIblMH MCCTOoGlITannflMlI miXTOBO-eJlOBblX JieCOB hbjihiot- 
ca CKjiOHti ceBcpHoii aKcnoanuMH, a Tanwe aojimhm pcK w kjiiomoh, 
I'Ae jieca paaBiinaiOTCfl na MajioMoiuiibix 5ypLix jjcciibix iioqnax 
iioqTH f)e3 upnaHaKOB oiioAaojiHBaHHn mjih AcrpaAauiiM, qxo of)i»flc- 
naoKH HaJiHqpioM 6oKOBbix nnyTpifrioqnenirbix tokob njrarpi, 
c*nar)>Kaioinnx iioqncHHbie ropHaoHTbi onMennhiMW ocHonaHHHMn. 

riHXTOBo-oJiOBbie Jioca CpcAHoii Aanif, iiecoMHOinio, hmoh)T 
MHoro cxoACTBa c ceBepubiMii TaewHbiMii tvibHnicaMPT. IIoaoGtio no- 
cjieAHMM, OHM B ceBcpiioii »ia(‘Tii apcajia oT^nmaioTca MonoAOMniianT- 
HOCTbK), a B OnTHMaJIbHbIX yCJJOBMHX — IlpOCTOTOH ( TpyKTyphT, ^JIO- 
pncTPfHecKoii CeAHOCTbK); n iix corTano BcrpeqaoTCH Miioro biiaob, 
oGluhx c cenepubiMii ojibHiiKaMu. OAiiaKo napHAy c iiuxtobo- 

tvioBbie Jieca ('peAHon Aanii iiMCfOT ii Bcc bMa opiirpiMaJibUbie qeprw, 
rjiyGoKO oTjinqaiomiie wx ot cenopHbix anajioroB. lIpoKAe Bcero 
3TO — iiajinqiTe b iicKOTopbix rnnax jjeca bhaob, cnoMCTBoniibix 
cyoajibnHiicKifM jiyraM, w yqacTwe b cocraBe Apyi'wx tiiitob jreca 
MMoriix (]^opM cyGTpojiHMOcKon ^)jiopbi (miipoKOJiMCTBeBnwx iio- 
pOA, KyCTapHUKOB H MHOrifX TpaBHHHCTblX paCTOHMw). 

KjiaroAapH 3iiaqnTCJibHOMy paaiiooGpaanio KJiMMaTiiHccKHX h 
noqBeiiHbix ycjiOBHif nponapacTanHfi imxTOBo-cJiOBue jioca xapaic- 
TepH3yK)TCH CpaBHHTCJTbHO GoablllKM pa3IIOo6pa3HeM TnnOB W HMG- 
lOT BOCbMa pasjiMqnoc npnpoAHoe h xo.miioTneHHoo anaqcHne. ITo 
eCTeCTBCHIIOHCTOpHqCCKHM OCoGcimOCTHM XBOMHHe Jfcca MOWHO 
pasAejiHTb pra cneAyiomne rpynnw. * 

1. BwcoKoropHbie n cySajibiiuiicKMe cjibimKH, xapaKTepnayK)- 
lAHecfl cMjibiibiM paaBHTHeM b cocxaBe jigcob BbicoKoropHbix h 
cy6aAbiiHiicj«ix pacTOHHH, paapeweiiubiM, napnoBHM xapaKTopoM 
ApCBOCTOeB H nCBblCOKOif IipOH3BOAMTeJIbHOCTbK). 
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2. ApneBtie m KycTapniiKOBtio cjii>hmkii m niixTono-ejioBLio jie- 
ca, pa3BHTwe no KpyxHM KaMeHUCTUM cKjioHaM n ocLiriHM h xa- 
paKTepM3yiom,IieCH MOUUIFJM pa.lBMTMGM KyCXapHHKOB 11 BTopUM 
HpycoM MB ;tpeBOBWAHUx Mom>KOBejibHMKOB. Oxa rpyuiia jiecoB 
oxjiHHaexcH Haw^ojiee hmbkom iipom3Bo;i,iitojiliiocxlk). 

3. Mrancxiiie eJioBue h iraxxoBO-ejiOBue, rjiaBHWM o6pa30M 
cpeAiieropHue Jieca, orjiMHaiomHocfl iianGojico Coaiibim ^iJiopMCTii- 
qecKMM cocxaBOM, iipocxoii cTpyKxypoii ii BbicoKoii upoH3BOAW“ 
xeJTBHocTBK). B jiGcax axoii rpynnw nanGojioe cmjiliio BupaH^eBU 
’^opxH jiocoB xae>Kiioro xniia. 

4. CMcmaHHbio ejioBMe m iiMxxoBo-eJiOBMc Jicca, xapaKTepnayio- 
mnecn ynaoxHOM b cocxane Bcex apycon miioiohhcjigbhmx ajie- 
MGHXOB CyfirpOIIMHeCKOM ^JIOpBI, HBhGoJIGO CJ107KHUM CXpoeHHOM H 
BLlCOKOli IipC)IT3B0;i,nTCJII>I10CXJbK). 

3a lUKJiKiMeiinoM ejiJ.niiF^oB it niixxoBo-cJioBrjx Jiecon, paaBHxjjx 
iia oTiiociiTeJibHO nojiunix cKjionax, xBoimwe Jioca (^pej^Hoii Airnw 
HMOior KpyuHoe BOAocxpamioc m iioquoiiamiiTiToe aiiaueHiie. Oco- 
6eHHO Kpyiiiiyjo Bono- ii uo4Bu3ainMTnyio puJib Hrpaiox MniHCXbie 
nMxxoBo-ejiOBue jioca ii apMonwo n KycxapniiKoBbio eJibHMKU, 
pacnpocTpaHeiinbio no KpyxuM ropnbiM CKJionaM ii ocliiihm. 

llnxTOBo-tvioBbie Jioca ^aiox ocnoBUbio aaiiacw ;^eJIOBoii Apoae- 
cHHbi BCpe;uieii A;uni, o/^iiaico npiiypoqeHnocTb k TpyAHo^^ocTyiiiiwM 
MGCxaM c pe;iKo nepccc^euHWM ropifWM pejfbC(IjOM irouinKaeT jteco- 
upoMbiiiijioiJHOc ;nia4oniie axHx JTecoii. 

ripM OKCiLnyaTanHH nucoKuropnbix ii cyGajibnniiciaix oJibHHuoB 
M CMeraaiiHLix nHxxoBo-ejiOBhix jigcob hgo6xo;i,mmo hmctii b BH;^y 
1I04TM HGH36e>KHyio CMGHy nopo;; na JiGcoecKax ciuiouinoii pyCicM, 
xaK KaK Gjjcxpo pa3pacxaioJHoecfl cyGajibiiMricKOG ii jigchog pa:nio- 
XpaBbG, CBOiicXBGHHOG oCgHM TpyimaM JIGCOB, o6pa3yGX CXOJIb MOm- 
Hyio acpniiny, hxo HCKjnonaex BoaMomirocxb npopacxaHMfl na>KG 
CGMHH XBOiiHHX. MmOIOIUMHCH THQ BO^ MOJIOrOM JIGCa noapocx 
B pesyjibxaTc iioBpe>KACHBii iipii BbipyGKo coBepmcHHO hg oGeciie- 
TOBaer ^)opMMpoBaiiHfl hoblix xbomhux apcbocxogb. lIoaxoMy b wa- 
CXOfllAGG BpGMfl OCJfOBHOe BHHMaHHG yAeJIHGXCfl MGpOlipHHXHHM HO 
MCKyCCTBGHHOMy B0306 h 0BJICHMI0 CJIH H IlHXXLi: yBGJIMHCHHIO Bbl- 
xoAa nocGBiioro MaxGpnajia nyxGM npoAnocoBHOH oGpaGoxKH cgmhh, 
yCXailOBJlGHHIO OnXMMaJIbHMX CpOKOB IlOCGBa, rjiyGMIlG SaABJlKH 
CGMflH W yXOAy 3a CeMHAaMH. 
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AP^EBblE JIECA 


ApneBwc Jieca b ropax Cpe;ineii Aaiin ofipaaoBaiiu aiiaTOTCJiB- 

HMM HHCJIOM Bli;^OB ^peBOBBABBIX MOBOKeBeJIhHllKOH. llawCojIce 

mnpoKO paciipoc/rpaiionw Jiiniperus turkestaniea Kom., J. sani- 
glohosa Rgl. 11 J, serarschanira Kom. 

Ap^iCBHiiKii 113 J. tiirhrstanica Kom. BCTpe^iaiorcH iia T>nii>- 
lUaiie II iia coBopiiHx OTporax IlaMupo-AjiaiicKoii ropiioii chctomm. 
npuTiaAJiO/Ka K pHZiy (luTeMaTnqecKii ()jni3Knx bhaob, xapaKTc- 
pii3yioiii.iix(*« oABOc.oMflMTiwM nJio;xoM, /. turkestaniea Kom. 
conpiiKacaeTcfl iia boctoko cBoero apoajia, n rojiax IVyaii-JlynH 
c Gjiit3kiim iui;ioM J. centralasiatica Kom. ii aiajioe c BiiAaMii, 
pacnpocTpaHeHin.iMn u aaiianHOM l\nTao, rao ii iiaxojuiTca aeHTp 
oGiiTaiiHfl rpyiini.1 oahoccmhuhlix MoaoKeno^imiMK'OB. llaMwp 
OTAOJiflCT apoajj Tvpiu?cTaiiCKoii apaii ot apoajia apyroro GjiiiaKoro 
BiT/ia — /. Wallichiana Hook. f. et TJioms., pac Tymoro iia Fw- 
Ma.iaHX. 

J. scravschanica Kom., npiiypoMemiaa k ro])aM .laijaanoro Thiib- 
lUaiia II riaMiipo-Ajiaa, KOiiTaKTiT])yoT na K)>KBoii rpaniiao apoajia 
c GjinaKiiMii Bii;uiMii — J. turcomanica B. Fedlsch. ii /. polycar- 
posi\. Kocli. II ;ui.3oo c rpyiiiioii bii;ioh, paciipoiTpanoHUbix n iipo- 
a;e;jax Cpcv'^iiacMiiOAiopcKoii oGjiacrn ii xajiaKTojiiiayiomnxcH 2— 
S-coMumiWAiii ijJio;^aAiii ii c.riooM i;a.MOHin*Thi\ kjioioj; ii WABoGjia- 
CTon B iix c/reirKC. 

Jlota, oGpaaoBaiiHuo J. semiglohosa Bgl., iipHypoBoiibi k aa- 
iiaaiioMy Tfliib-lllaHio ii k ceBcpiibiAi oTporaM ITaMPipo-AjiaMCKoif 
nipiioii ciicTCMbi. J. se/niglobosa Bgl., oTuocfliuaacH k pn;i;y moh^- 
JKOBejibiiiiKOB, OTJiiiBaiomiixcH Muoroiuiojuioc/rbio IT MflrKoii m 
cotmoii jiJiOAOBoii (-TGUKOii, conpiiK-acaeTCB na ceiiepe apeajia c po;^- 
CTBemibiM Bif;iOM — J. sahina L., a b ropax Kyan-JIyHH c GjiwaKiiM 
Bii;;oM J. jarkendensis Kom. 

ApBeBiiHKii H3 7 . scravschanica Kom. kbk HanGojioo b'copo- 
^HTiibie ciiycKaioTcfl hh/KC oci ajibHbix Mo>K>KeBCJioBbix jiecoB, BCTpe- 
Baacb iia Bbicorax 1400—2300 m iiaA yp. m. Bbimo, ot 2000 ao 
2500 M, paciipocTpaiioiibi jieca iia/. semiglohosa Rgl. it, HaKOHon,, 
y BcpxHifx iTpeACJiOB iipoimpacTaimn ap4M BCTpenaioTCH tojibko 
apBOBiJiiicii II3 J. turkestaniea Kom., iipiiypoMeHHHc k BMcoxaM 
oT 2000 AO 3200 M 11 aA yp- m. 
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Ap^eminim, ofipaaoDaHHUo ynoMfliiyTUMir TpoMH uMAaMii apnw, 
HO ncerAa ncKJiioHaioT Apyr Apyj'a m iia BMcoTax okojio 2200 - 
2300 M jiaA yp. m. qacTo oGpaayioT CMoinaiiiiLie ApoBocToii. 

Pa:<niiTiie apHOBimKoii y Bopxjioi'i rpaminLi paciipocTpaHeHiiH 
aaBHCHT OT TOMifeparypiioro noTciiUHajia BiiAa: iiw3kho TOMiiepa- 
Typw BcpxiiHX noHcoB rop saAopyKHsaior Aajihneiiifjee npoABiiJKCj- 
HHo apMH, H iroaxoMy, b otjihhho ot oc/rajihiioii Bacra BopTifKajih- 
IIOI'O npO(|)IIJIH, TAO apqOBHHKH iIf)HypO^GHhl K CKJlOliaM CCBCpiIoii 
aKCiioaiinHH, y Bopxnero npcACJia MO>K>KcncjroBuc jjoca pacuojia- 
raK)TCH iia io>khmx CKJjoiiax. Huh^hbh rpaniiiia paciipocTpaBonwH 
apMU orpaniiHHBaeTCH HoAocraTOTOUM kojivt’^ioci bom BJiarw. 

UinpoKan aMHJiHTyAa BopTHKawiBiioio paciipocTpaiJOJiiiH ap4H 
H (‘BHaanHoe c axiiM paaHooGpiaaiTC KJuiMaTiiBot-KMx b .)Aac|>HqocKMx 
ycjTOBiiii iiaMOBHioT (j[)iiTOjj.cHoji()rnHecjfoo ajiaHOJiHo apBii no Mope 
jioabhthh b ropw. Ecjni b upoACJiax apBOBoro noHca ir y iiiiHaTOH 
rpajiHUhi cyCajibiiiiiicKoro noaca apaa oGpaayoT coMKHyTiJc Ape- 
BOOTOH, TO JIHHvC, B CTOnHOM JIOHCO, a TaiwKO B yCJlOBHHX CKa.7lLllOrO 
peaatMa, ona iipcACTaBAena eAMiiiiBnuMii, nacro ciijibiio yrHeTcii- 

HBIMH AOpOBBHMH. CMl.lKaUIlK) KpOII aj)'!!! liAOC b irpCJlHTCTByWT HG 

TOjjBKO cypoBwe aKOAoninecKiie ycAOBiiH, ho m HoanaMUTojiLiioe 

KOJlllMOCTBO COMCMIIIOI’O BO;io6TIOBJlCnnH, BTO OfrbflCilHOTCH CKaTWBa- 
HlfOM BJJOAOB apHH BHiJa JIO CKJlOHy IIOA BJIMHIlllOM COGcTBCHnOH 
Tfl>KOCTH H CBOCOM IIX BOTpOM. 

B ycAOBHHx /JvC cjiOKoinioro ]>ojrbe(j[)a jia moiuhi.ix MOJiKoacMii- 
cTwx iioBBax H iipii jiajTiiHHJt AocTaTOHiioro yBjra>i:MeiiJiH apna 
(l)()pAiiipyeT TitmiMiibic jigchmo roo6jji,oCTBa, Aocxiirawiipic coMKny- 
TOCTH KpOH 0,9—1,0 JTpM BblCOXC AOpOBBCB 1(5 — 20 M. 

BiJcoKan coMKJiyxocTi* upon, onpoAeAemiaa Bbicoxa ApeBOCxon 
11 j)aaBHXMo opnrniiajn.ribix jieciiijx hohb, Gjjiiaiaix k flypbiM jiec- 

nUM 1104BaM, CBOiicTBOHHblM UMXTOBO-C.TU)nblM .TIOCHM, rBlIAGTeJIb- 
CXByiOT O CXOACTBO ap'IOBblX JIOCOB C .nGCllblMll cooCui,e- 

CXBaMH, BTO HCoCxOAllMO yHHXblBaXb B npaUTIlKO Jicciioro X03flii- 
cxna, CHHxaflCb c apBcnmiKaMM khk c jigchbim tiiiiom pacTiixeAb- 
HocTH. Bmocxo c TOM cneAH(|)WMocKaH cxpyKxypa apnoBbix jiecoB 
noAncpKMBaoT ajiHAnocxb KJiiiMaxa h Kcepo(j[jiixjK)crj, ApeBecHoii 
pacriixeAbHOCTM cpeAneaaMaTCKiix rop ii booCiuo iokhjjx rop bo- 
cTOHHoii MacTH ApeBHcro CpeAH‘WMHOMopbfl Biijioxb AO 3aKaBKaabH 

H KpuMa iia aanaAe. 
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IIo yCJIOBHHM MGCTOo6HTaHHfl, XapaKTGpy paCTHTeJIBHOCTH H 
IIpOIT3BOAITTeJIJblIOCTH ApOBOCTOGB ap^CBHITKH MOHmO paa^ejIHTB HB 
Tpii rpynnH. 

1. OcTeiiHenHHG, rjiaBauM oGpaaoM HH3Koropnjbie apneBHMKM, 
xapaKTepHsyiomHeca cnjii>HMMif iipJiaHaKaMH Kcepo4)HTH3Ma h 
oocpej^OTOTOBaiomHe b ce6e naH6ojibinoe paaiiooSpaaiie Kcepo(|)iiT- 
iibix $opM H cTenHMx pacTOHHii. OTjiiiMaHiTCfl HeBwcoKoii npoMano- 

;UlTeJIbHOCTblO apCBOCTOCB. 

2. KycTapuHKOBue apneBHMKH, paaBHTwo no KpyTUM CKajin- 
cTbiM cKnonaM rop b Kpaiiiio cyxiix flame fljiH Kcopo^HTUbix ap- 
noBHHKOB ycjiOBiiflx nponapacTaiiHH. XapaKTepnayioTCfl aiianw- 
TejibHUM paaBiiTHeM bo BTopoM apyce KycxapHnKOB, fJonhniHxM ko- 
jiHBecTBOM opoo^HTOB B cocTaBo TpaBBHoro HOKpoBa II HaMfiojioe 
HH3KOii npOir3BOfliITCJIbHOCTbK). 

3. PasHOTpaBHbie, npetiMymecTBeiiHO cpcfliioropiibio apBOB- 
hmkh, OTjiii«iaiomiieca nanGojieo cjionnibiM cTpooHiicM, 6oi'aT- 
OTHOM BUflOBOrO COCTaBB H HailSojICG BblCOKOil IIpOll .J nOflMTeJlb- 
HOCTLK). B TpaBaiiOM noKpoBo npeoGjiaflaior Meaocj^njibiibio ajiGMen- 
Tw, cBoiicTBOHiibie nnxTOBO-ejioubiM h opexoBO-iuioflOBUM jiecaM. 

ITopnbie flBe rpyniibi thuob ou'beflMnaK)T .noca, oRpaaoeaH- 
Hhie BCGMH TpcMH BHflaMU apHif, a iiocncfluaa rpynna, coot- 
BOTCTDyioiflaa Haii6ojiee MG3o4)iT;rbHbiM ycjioBiiHM, BBJiJOHaex jiiimb 
apHGBiiHKH, c^opMupoBanHwe /. tiirkcstanica Koin. ii J, semiglo- 
hosa Rgl. 

ApaeBHITKH, KBK If BCG OCTajIbllblG JlGCa I'Op (IpOflllGH AaHM, 
HMGioT 6ojii,moe BOflooxpaHHoe h iipornBoapoanoiinoe imaTCUMe, 
npHHGM OCOOGHHO GojIbinaH pOJIb B 3TOM OTIIOmeHHH npnnaflJJGVKHT 
KyCTapiIHKOBblM apHGBHWKaM, pa3BllTbIM HO HailGojiee KpyTJJM 
ropHblM CKJIOIiaM It OCHliaM. 

B xoaaihtTBGHiiOM oTiiomenMn pojib apMOBTiuKOB iie mghgg bc- 
jiHKa, iiocKOJibKy apaa aBjiHexca ocuobhmm hctobiihkom nojiyyo- 
Hiia KapanflamuoH flpenecHHLi. B xoaaiicTBe oflHonpeMcnuo c 
iio^iyaGHHeM KapaHflajniioH flonteHKH neoCxofliiMO opraimsoBarb n 
HCiiojib30BaHHexBonapHHfljiaflo6wBaHiiaH3Hee BHxaMHHa C a ap- 
aGBoro Macjia, fleflpojibiiafl 4>paKflHa Koxoporo mnpoKO npiiMO- 
JIHGTCa B MeflUflllHG. 

flpH aKciiJiyaxaflHH apaeBiiiiKOB hco^xoammo yaiiTbiBaTb, qxo 
BcxoflLi ap4M iioaBJiHioTca B caMHx paajiiiMiibix ycjioBwax, ho tojibko 
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npw OTCyXCTBHH KOHKypeHHWH C «penOCHOM paCXHTeJII.HOCTLM) H 
TpaBflHUM iJOKpoBOM H iipw HaJiMBiiw saTeiieHHf! n iiepBHe roB,w 
HH MOJKIIO OJKHAaTL HOpMajIBIlOFO paaBHTBH llOApOCTa. IlpH COBpe- 
MGUHOM paanHTHif arpoTexHHKif BoccTanoBjieHire ap^ieBLix jiocob 
B ropax CpoAHeii Ashh hg mom^ot npeACTanjifiTi, 6ojibiniix TpyAHo- 
cTGii. Ba/KHO jihibb ofiGcneBiTTL npoAnapHTojiBifyio o5pa6oTKy co- 
Mflii apHH xiTMincaxaMif w AofiwxBCH xoporaeii rjpiT>KMBaeMOCxii 3—5 - 
JIGXHHX CGHHUeB IipM BOpCCaAKC BGClfOM 11 a jiecoKyjii.xypHbiG njio- 
ina;ut iiyxGM saxciiciiBH ca/KoiineB paaGpocaiiiibiM xBopocxoM n 
MyJlBHWpOBaHHfl apBOBoif iioacxhjikom . 

Ol»EXOBO-nJIO;iOBWK JIECA 

OpGXOBo-iJ.7iOAOBWG JiGcu (IpcABcii Aaiiw lie xojiBKO iipeAcxau- 
JIHIOX yilMKaJlBHOG flBJIGHMC B lipUpOAG KaK GAHHCXBGHHWG B MlipG 
MaCiCHBU CBOeofipa.'UllJX AMKHX ITJIOAOBWX jigcob, iio h hmciox 6ojil- 
moe HapoAHoxo:3fliicxBeHiioo aiiaBeuMo, Aaimn cxpane mhofo cyxwx 
4ipyKxoB, iijioAOB rpeuKoro opexa, 4>i}<‘TaiJiKW, BuxaMuiiiioro CHpBa, 

UGHHOii ApCMlGCmiWl M T. 11. 

OupaaoBaifiTUG pcviiiKxonwMif pacxcHiifiMH, CBH;3anniJMii c mg- 
ao(})iijii>HLiMii jiocaMii xpoxHBHoro iiopHOAa, — rponKiiM opexoM 
{Juglans regia L.), kjighom xypuccxaiiCKiiM (Aver tiirkcstanicum 
Fax.), nfijiuHcii KiiprH.iOB (Malus kirghisorum AI. et An. Theod.), 
ajiwHeii corAMBCKoii (Prunus sogdianayass,), MiiiiAajieM Hjn.MOJin-- 
GXHWM (AmygdaUm iilmifolia (Fraiic]i.) M. Pop.), kjighom (^GMoiiOBa 
{Acer Semenowi Kgl. ol llenl.), a^cJiiieii {Abelia corytnbosa 
Rgl.), OK30xopAOH {Exochorda liansvhatiica Gonlsch.) m iiecKO.ni*- 
KHMM BHAaMif GoflpHmimKa, fiapfiapHca ii mriuoBHiTKa, opexono- 
luioAOBHG Jieca paenpoexpaHOHU iia cKJioiiax ceBepiioii bkchoibi- 
AMw aaiiaAHoro TaHh-UlaiiH ii Ha oxporax IlaMHpo-AjiaiicKoii rop- 
Hoii cHcxoMBi ua BbicoxG ox 1000 Ao 2200 m iiaA yp. m. Ohm paciiojio- 

7KCHM IIO rjiy6oKMM yiUOJTBHM HJIM 110 CKJIOHaM TOp, aaiAHlUGHHIiIM 
oxporaMH ropHux xpoCxoii c cGBopa, hxo iipeiiHxcxBycx hxovkaghhh) 
xojioAHwx Macc Bo;3Ayxa b aHMiice BpcMH roAa. 

OporpacjlMHeCKoii OCOGgHHOGXBIO OpOXOBO-IUIOAOBUX JIGCOB HB- 
JTHexcfl xaKiKe m hx npHypoHGHnocxb k BepmHiiaMyrjiOB, oOpamen- 
Hwx ua aaiiaA m oCpaaoBaHHWx npyiiuhiMH ropiibiMM xpe6xaMH, aa- 
ABp}KMBaio£U,MMH ociiOBHyio HacxB ocaAKOij, HAyiUMX c iianaAa. OAua- 
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Ko, HocMOTpH lui iiaiiGojioo GjiaronpiiHTHHe ycjiOBHH yBjiavKuoiniH 
no cpaBiieiiiiK) c ;ipyrHMii jicchumh ^)opMai^HflMii, opexoBo--njio;^o- 
Buo jieca B jieTJuiTT riepito;i cHJibiio cTpa^aiox ot aacyxH. 

Ooinuo ycJioBiin iio'iBooGpaaoBaHMH c po:mifMM cMonaMH bo;x- 
Jioro pe/KiTMa, iipoTCKaioiUHo na (|)OHe bbicokitx cpcAimx roMnopa- 
Tvp, onpeAOJifliOT cBoeoGpaawe nepHO-GypLix ijobb, paaBiiTijx 
opexoBo-iijioAOBhiMii jiecaMK. Bjiarojiapa BoaAeiu tbhk) na bom \iy 
TpaBHHoro uoKpOBa, iio'iBeHHoif (J)ayHti h MHKpo5iiojToriiB0(*K*nx 
n])oi|cH*toB coa^aioTiH ocoowe (}>ii;ai’iiocKiie CBoiicTBa nopHO-oypwx 
rioBB — xopomafl cTpyKiypa, BhicoKafi noTtonpoHiiuaoMOCTL n BJia- 

roOMKOCTB, noaBO^lHIOIUHC IIOJTHOCTLIO BIlHTblBaTi, H y;iOp>K*nBaTl> 
Hco 0( a;iKiT, BiJiia^afouuTe b iioaacymjuiBwo mch huw. ClyiuocTBona- 
Biio opt‘xoBO“iijro;iOBLix jiccoB B rjopMOA JJOTiioii aacvxii bommojk- 
HO Jiiiini. o;iaro;iapfl axoMV CBoiicxBy MopTio-Gypwx iionn. 

BoraxcxBo (J).TropLi /ipeBOCiiMMiT ii Kyc‘xa])nnjxOBbii\fii iiopo^aMii 

OlipCVlCJjneX CvIOBxHOCXl* CTpyJxTypi»I OpOXOBO“II.MO;^OB^>lX JIOCOB, MX 
aHaHiiTejM»iiyio BoprinxajiMiyio iiacbiiueiiiiocTb Ji (OiMKnyrocTb, bto 
euio Gojict^ yciiJiiiBacToi Go.Ti»uiu.\f paaiiooGpaaiioM rpaHniiricTux 
pacxeHBii, oGpa;iyjom,iix iiiriJxiinii B[)yc axjix jiecon. 

Ho cHTecxBeBiJoiKTopiPfecixiiM ocoucniiocxBM, ir b iiepBvio obc- 
ptMb no paiijiipiUBM b xoiiorpatjaiBecixOM iJo;io>Koinin ii ]ip()BaBo;vn- 
xo.XhUOCTii ApoBocxoji 0])exoBo-ij:io;ionj*ie jioi a movkho pa:vu>.Tinxi» 
iia (*.]o;iyioiTi;ne jpyriiiBi xiiiioa. 

1. BjiaKOBO-paanoTpannwc! c)poxono-njjo;u>nbio ;ieca, paaBiixbie 

BO BOJfOrTTM CJI.'lOiraM (' rJIvGoix'BMB MOJBiO-GypWMB BOMTUlMn B xa- 
paKXepiiayiOUUIOCH XjJOX'J^BpyCIIIJM AponOCXOCM ll ^)JI<)})BCTlPiOCKB 

GoraxBiM b paariooGpaaBWM iioa-icckom b xpanHuuM B<)ii'[)OBO]\i. 

OxJlMHaWXCB BblCOKOB BpOB;{BO,ABTe;iBBOCXMO ApOBOCXOOB B ofBbril,- 
HBiM njioAOBoraoHneM opexa b -ipynix bjioaobbix nopoA. 

2. 3jiaKOBhie ope\oBO--BjiOAOBi.io Jieca, BpuypoMoniibio k Kpy- 
XtlM CKJlOIiaM rop C MaJJOMOBpiblMM nCpiIO-GyprJMB JlOBBaMB B xa- 
paKxepn 3 yfoui.HecH Gojiee Bpoc/roii cxpyKxypoii ii mojicc j)a3BB rwM 
11 ^)jiopHcxBHecixn Gojiee Ggahwm boabockom h xpaBHBWM Boiq)o- 
BOM. IIpOHaBOJOlXeJJblJOCTh H CXeBCBB BJIOAOnOmeHHfl 3Ha'B!XeJll>BO 
UH>Ke, HUM B npCAWAyiUiOB rpyjIBG XHIIOB Jioca. 

3. KycxapBHKOHuo opoxoBo-nJioAortLic Jicca, paaBiixbie no ckjjo- 
HaM lOKHoii 3KCii03nuwir iia MajioMoiB,ni»ix, ineGHMCXMx h cyxnx 
nepHo-Gyptix iio»jBax. MccxooGBxaHHH accob axoii rpymibi xapau- 
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TOpH3yiOTCfl 31iaHMTeJIIiIIOM KOHTMlieHTaJlMIOCTbHJ MMjq)()KJlIiMaTa, 
HTO HaXOAMT OTpaWtCHMe M B paCTHTOJIBHOCTH, OTJIMnaiOni.CHCH 
cjiafiwM paamiTHOM M03 ()(|)hjtf>hi.ix ApeBociibix pacTefiiiM, anaMu- 
rejibHiiiM V'lacTMeM pa3iToo6pa3iibix roMPTKcepofjmjibiibix bm;i,()B 
H cocTaBo iio;mocKa ir TpaBwiioro noKpoBa w iioHMHceBHOii it])om 3' 
BOaMTBJlBHOC/rblO iipeBOCTOCB. 

llpcACTaBJiafi CojiMBoo boj^o- m rjoBBooxpanHoo aHaMOHMe ajih 
ceJiBCKoro xormiic/rBa Mcr/Kropnux oaaiicoB, opexoBo ii.;ioAOBMC Jiora 
HBJIHK)TCa JxpyjIHWM IIlTOMHMKOM aeHHoiifBMX JIJIDAOB H CbiphB. 
R mix i)j)raiiM:tyK)TcR xo:uiiicTBa ;iByx thiiob: 1) jici'oiuioaoboo - 
AJiB iiojiyHCiiMH iiJiOAOB i poAKoro o])exa, fiojiomi, ajujaii if Apyrux 
iiJioAOBwx nopoA, a raKJKO Aircxa rpcuKoro opexa aj^h ntipa- 
fioTim BHTaMiiiia C it, iiaKonen, ApeBeciiiiu; 2 ) jicchoo — juia nojiy- 
MOHiiH A]>BBe(*iiHLi rpouKoro opexa ii, n KaaocTue iioSoniioro iipo- 
Ayma, hjioaob. Hpii opraHiiaanMii ooomx thhob xo:ifliicTBa .oHec- 
ireMiinaoTca ii y:iy*i?nonife BOAOoxpaiiHiJx rnoiicTB lUjoiuaAn, na 
KOTOpoii OIIH BGAyTCH. 

Jloc()iJJioAOBT.fo xormiicTBa opramiayioTcn b ajiaicoBo-paimo- 
TpaBiihix opexoBO’iijiOAonwx Jiecax iiyxeM coaAaHnH xpoxbapyc- 
Hbix nJioAOHOcnmnx ApenocTOOB, cocToaiuiix b uepBOM apyce iia 
rpeuKoro opoxa, bo BTopoM — mb aruioiiii ii b xpoTboM — hb a.JTi»iaH. 

J^l^jia npoBpameiiHa opoxonbix jiocob n peAnii opexa b xpox i»- 
apycHbie, MaKcwMajibiio njio.AOHOcamiie apobocxoh iipHMOHHKixca 
peKOircxpyKxnBHo-BoccxaHOBiixoJibiibre {)y5KiT, b peByjjbxaxe koto- 
pwx iiepecTOHiibio, MaAoiipofiBBOAHTOjihiihio Jieca BaMOiiaiOTca -no- 
CpCAOXBOM nOpOCJJOBOro BOBo6irOBJlCHMa IIOBWMH, nOAIlOUeHHJJMlI 
ApenocxoaMH. Ot6op nopocjienwx jiooeroB, iix irpMBiinKa xoBHiii T- 
BeHifo MOHUbiMH eopxaMJi, HCKycoxBeTiHoc OKopeiiemie ofijiaropo- 
Hieinibix AepcBj,en oxBoAKaMii h iiocjieAyioi]i.HM yxoA BiiaHHTaTTbHO 
noBwuiaiox npoiTBBOAWTOJibiiocTb a AOJiroBcaifocrb AopeBbCB rpei^Koro 
opexa. 

riocKOJfbKy nyxcM iiopocjieBoro BOBoCnoBjiGiiHa mo/Kho Boccxa- 
HOBHXb xojrbKo HMOiomeecH B eocxane ApcBocxoa kojihbcctbo ao- 
poBbOB, npH peKOHCxpyKUMW opexoBo-n^jOAOBLix jiecoB napaAy 
c iiopocjieBHM BOBoniTOBJiGHiieM iBHpoKo iipiiMenaioTca iiocen H no- 
caAKa iijiOAOBMx AopenbeB, 

XoBHiicTBo BToporo THiia opraHMBveTca b bjibkoblix opexoBo- 
iJJiOAOBHx jiecax nyxoM coBAauwa OAnoapycHHx coMKHyxHX Ape- 
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BocToeB c rocnoACTBOM opexa c i^ejibio Bupan^HBaHHH abj^oboh 
A peBecHHw H yjiyHnicHHH BOAooxpanHHX cbohctb njiomaAeM, aa- 

HHTHX aXHMH JIGCaMH. 


OnCTAIUHEKH 

Apeaji ^HCTaniKii {Pisiacia i>era L.), paaBHToii b nojioce iipeA- 
ropiiii Ha BucoTe 700—1500 m iiba yp- m., oxBaTLiBaex loro-aanaA- 
Huii THHb-llIaHL u oTporw HaMupo-AjiaH. B ariix ycjioBWHx 
4)ncTaraKa npHypoHena k cyrjinjiHCTUM h rjiKHUCTUM cepoaewaM^ 
pasBHTBiM iia jiecco, w k cojighochijm iiopoAaM BepxiieMejioBoro 
H HH>KHeTpeTH'iHoro BoapacTOB. PaciipocTpaHeHHC ^^MCTaniKM cBHaa- 
HOC cyO'rponH^ecKMMKOHTiiHeHTajiBuwM KJiHMaTOM, xapaKTepiiayK)- 

mMMCfl AJIHTeJILHBTM GoaAOHxAHHM HOTOM H BLICOKMMIT TCMUepaTypaMH 

BoaAyxa, noAHHMaioiAHMHCH Bume 40°. y^HTjuiBan, hto ^iHCTaniica 
BcerAa pacxeT iia ropiiwx nopoAax, coAop^Kamiix hsbocxb, t. e. 
Ha rpynxax, jigiko npoiiycKaiomux fioAy, 3 t\ iiopoAy cjiCAyex oxiio- 

CXM K paapflAy npKO BIiipa>HeHHhIX KCCpo^HXOB. 

®HCTamKa oGpaayex peAKocxoiiHLie, iiapicoBoro xapaKxepa 
ApeBOCTOH II aapoc/TM, hxo cBHaano He tojibko (• ee cBexojjioGMeM, 
HO H c HeAOcxaxKOM Bjiarii b iiohbo. l^eAKOCToiinocxL (|)ncxamHHKOB 
o67>HCHHexcH, c OAHOii cTopoHM, KOHKypeHAweii KopHCH aa BJiary 
MOWAy AepeBbHMH (j[)HCTamKH II OCHOBHUMIT KOMIlOHeHXaMM IiyCTUH- 
Hux H cxeniiwx (|)MxoneH03on, b Koxophix OHa pacxex, a c Apyroii— 
HacTUMU HOH^apaMM H pyGnaMH. BojibinaH qacxi* pcAwn ^^iiCTamKM 
HMeCT BTOpHHHWH XapaKXCp, HOaXOMy ^HCXaiUIIMKH Moryx GblXb 
3HaHHTeJItHO yilJIOTHeHbl. 

OGpaaya b ochobhom ctbojiu ApeBOBMAiiow ^opMW, ^mcxauiKa 
y HH>KHCH rpaimuLi pacnpocxpancHHH nacxo HMeex KycTooGpaaHyio 
$opMy, Hxo CBflaaHO c AeiicxBMeM najiHu^HX Jiyneii cojimia, hoa 
BpOAHblM BJrHHHHGM KOTOpHX 4>Hf<^TamKa XepHCX n liepBHO rOAU 
HCHaijH xoHKy pocxa cxBojia ii cmjibho KycxwxcH y KopHeBoii meiiKH. 

He oGpaaya Kpyniiux coMKiiyTLix MaccHBOB, ^HCxaniKa pacupo- 
cxpaHeiia neGoju.mHMH rpyniiaMU mhh o/ihhohhwmh CTBOjiaMii, 
aepeAyiomuMHCfl c coBepiiieiiHO ho HaMCUoiiHOH ApeBocxoeM ny- 
CXMHHOif HJIH CXeriHOM paCXHXeJILHOCXbK). lloaXOMy IlpH BMAOJIO- 
HMii rpynii thhob Jieca b iiepByio oaepeAt npMXOAHXcH caMxaThcH 
c xapaKxepoM pacxHTejihnoro nonpoBa, b aiiaHHTejibHOH Mepe cbh- 
aaiiHoro c nojio>KeHMeM xoro hjih mhofo Tuna ^HCxamiiHKa na Bep- 
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THKajiMioM npo^)Hjie rop. Ilo ecTecTBenHOHCTopHHecKHM oco6eH- 
iiocTflM MOKJio BMAejiMTi> ABC rpyniiiii ^MCTaraiiHKOB: 

1) nycTWHiiMG 4>HCTariiHHKH, npeACTaBACHHiiie b ocuobhom aa- 
pocjiHMH KycToo6pa:nioM $ncTaniKH h xapaKTepnayiomHecH hobh- 
COKOii IipOB.^BOAHTeAhHOCTbK) HT UOKpOBOM H3 IiyCTJblHHHX paCTG- 
HHii; 

2) cTeiiHBie 4)HCTamHMKH, pacnojioHCGHHUo y Bepxaero Dpe^eJIa 
pacnpcH TpaiiemiH 3Toii ^opMaunn h oTjiH^aionvuecH ApeBOBHAHoii 
({)0])Moii (l)M(:TaiiiKH, ifa6opoM cTcimux bmaob b cocTaBe xpaBHHoro 
iiOKpoBa 11 Gojiee bbicokoh npoMBBOAWTejiJUHocTBio. 

y^iMTHBafl fiojii.moo HapoAiioxosHHCTBeHiioe snaBeHHo (j^ncTam- 
KH KaK AeJIHOii IUIOAOBOU nopOABI M KBK IlCTOHHHKa CHpLH, COAep- 
wau^ero AyGwjn.iiLio BemecTBa ii KpaciiTejin, xo3fiiicTBo b (J)hc- 
TamiiMKax cjiCAyor HanpanjiflTi, na noBHineHHC ypowairaocTH 
cymecTByroiJAH x h aca>KAennii . 

OcHOBlJBie MeponpHHTHH B ^HCTamHHKaX CBOAHTCn K yxOAy 3a 
Haca>KAeHMHMI1, (j)OpMHpOBKe CTBOJIOB, 6opb6e C BpeAHTGAHMIl, 
HCKycCTBGIlHOMy OllBIJlOHHK) AJIH BWpaGOTKH lipaBHJIBHOrO COOTIIO- 
inGIlBH MyjKCKHX II >KeirCKHX 0C06eil B liaca^KAOHlIHX H K UpHBHBKe 
BUCOKOUGHHIJMH COpTaMH. 

C^jiowiiafl npHpoAnaa oGcTauoBKa rop CpeAnew Abhb, a TaKBie 
pa3Hoo6pa3He iiopoA w thuob jicca xpeGyiox npoBCAeima aicxHBHHX 
H umpoKiix Jiecoxo3HiicxBeHHiirx MeponpHfiTiiH, AH^Kj^epeHAwpoBaH- 
Hux B aaBBCHMocxii ox ecxecxBeHiioncxopwBecKiix oco6eHHOcxeii 
JiGCHoro noKpoua. 

OGmHpHHo M pa3HOor)pa3iiwe iiccjieAOBaimH jiccob, iipoBeAeB- 
HMo B pa3JiHBHMx paiioHax CpeAHGii Armn no iisyneHiiK) BaaiiMO- 
AeHCTBijii pacxiixcjn>nocTif c noBBaMii, pcJTi>e$oM n KABMaxoM, 
1103BOJIHIOT, npuMGHfln pa3JiHHHue arpoxexHWHGCKMe MeporipnaxHH, 
coaiiaxGAUHO, xBopnecKw iioaomxh k HCiiOABaouaHHio ii npeo6pa30- 
BaiiHK) pacxMTeJiBHOro uonpoBa nyxeM ycoBepmeHcxBOBaHHH cy- 
mccxuyioiAMX H pa3par)OXKH hodhx cdocoGob m iipncMOB peKoncx- 
pyKAHH H BHpamUBaHHH AGCHblX ApeBOCXOGB. 

B CBH3H C 3XHM AfiJIBHeHlIiee HaiipaBACHHG paGoX no yBOJIHBeHHK) 
npOH3BOAHTeALHOCXH TOpHUX AGCOB CpGAHOH A3HH, eCXGCXBeHHO, 
f)yAex HxxH AByMH nyxHMU. 

Pa3pa6oxKOM cnGunajiLiihix MeponpiiHxww Heo6xoAHMO ynya- 
maxb opraunaaAifK) h BeAenne necnoro xosHiicxBa b ancxBCHHbix 
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IT opexoBo-njiOAOBMx Jiecax, hmch b bit Ay yciuiouHe iix boao- 
oxpaHHoro anaTCHHH, noBBimeuHc KojiiinecTBa h KaMecTBa wx 
irpoAVKUiiii II Bo:K)5H()BJioiinc iianoojjc'c neTiiTiJMiT iiopuAaMii. 

Co:?AaBaH napuiy^iniiie ye.iouHH a^ih TiriTOJTBrtoBaniTH bcox cpoACTB 
npoiTJiBOACTBa jTecoaaroTOBirTCJiBiioii iipoMBTimieiiiioc/ni b xBoiiiihix 
Jiecax, B iH) SKo BpeMH cjJGAveT ooecijo«iHBaTh BoccTaHoBjroiiiie AJ>t'“ 
RocTooB iia BLTpyfijiciiiiMx iiJiomaAHx, co'ioTaa axii McpojipuaTita 
c MaKciiAiajihiiBiM HciioJiBaoBamieM nfioHaBOABTOJihiiocTii iioqii it 
iiOBBimeiiiieM iioauo- it BOAOoxpaiinwx cboi'ictb otiix jigcob. 

Pa.ipaooTKa ariix MepoiipiiHTUiT Aoji/Kiia ocHOBWBaTBCH na 
inHpOKnx KOMiiJieKciiBix iiccjiGAOBaimax npujiDAUBix Jiecopa(Tii- 
TeJTBTTWX yCJlOBHii (l\JllTMaTllHeCKHX, niApOJTurifqtM'lxJlX, IIOMBOH- 
HMX H rOOnOTannaCCKIIx), lipOBOAUMBIX .JKCIICVUIAWOHHBIiM liyTUM. 

OAHOBpeMOHBo jioooxoAKMO AeTajn»iioo cTaniioiiapHoo ii:iy»ieiiiie 
BsaHMOAOiicTniiii pacTiiTe:ii.riocTif n cpoALN Kox^poe aojt/Kuo 5bTTi> 
AoiiojiHOHO eme aKOJioro-^iuaiiojiurHaecKiTM iiccjroAOBaniioM ApcBtM*- 
HBix nopoA II AiHKpoGHOjiorH'iecKHM iiayBeHiieM iiohbbi. 


IlHcmiimyni jieca 
AnadeMuu Hayn CCCP 
MocKoa 



MOUNTAIN FORESTS OF MIDDLE ASIA 


In Middle y\.sia forosls ^rovv mainly on mounlain crests. Al¬ 
though t hey cover comparatively small areas, lliese forests are 
characlorized by aJi abundance of species. Among them are unique 
relic species of trees and shrubs which [)lay a very important part 
in the national economy. 

It is not only I echnical l imber, pencilwood and wood materials 
that arc obtained from the mountain forests of Middle Asia, 
There are (rees in these forests which bear such valuable fruits 
as nut, pistachio, apple, pear, cherry plum, almond, fig, persim¬ 
mon, pomogranale, etc. At the same time these forests are a 
source of raw material containing vitamin C, t annin, dyestuffs, 
resin and essential oils. In addition, these forests play a very 
important role in water and soil preservation; they prevent land¬ 
slides and inundation, they accumulale snow, transform the 
surfac’O run-off into subsoil and regulate water distribution 
in the rivers which feed the main agricultural centers of Middle 
Asia. 

Up -to-date methods of forest economy in Middle Asia are impos¬ 
sible without taking into account natural ajid historical conditions, 
without studying the regularities of topographical and territorial 
distribution of mountain forests, of their dynamics, productivity 
and their comparative value and importance for the national econ¬ 
omy of the country. 

Although the mountain relief of Middle Asia presents a seri¬ 
ous obstacle to the formation of latitudinal zones, regular chan¬ 
ges in the character, composition and vertical limits of forests 
that occur parallel with the changes in the climatic conditions 
are clearly manifested in the direction from north to south. 

17 Bonpocu jiecoBenciiHH n jiecoBOACTua 
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Coniferous forests consisting of Schrenk’s spruce {Picea Schren- 
kiana F. et M.) mixed with Semyonov’s fir {Abies Semenowi 
Fedtscli.) cover regions situated in the northern and central 
Tieii-Shaii at a height of 1,500-2,800 motors above sea level. 
Lower down, along a vertical profile, they are replaced by deci¬ 
duous forests consisting of apple trees {Malus Sieversii (Ldb.) 
M. Roem), several species of hawthorn and cherry, Semyonov’s 
maple {Acer Semenowi RgJ. otHerd.), poplar, ash and aspen. These 
forests do not form a solid belt but are represented by separate 
fragments in valleys and ravines that have enough moist ure and are 
protected from external influences. 

In the western Tien-Shan and Pamiro-Alai, at a height of 
1,500-3,000 meters above sea level, spruce-and-fir forests are 
replaced by arborescent juniper woods which include several spe¬ 
cies: Jiuiiperus tiirkestanica J. semiglobosa Rgl., /. serav- 

schanica Koin., /. turcornanica R. Fedtsch. 

At a height of 1,000-2,000 meters above sea level, in regions 
with a more favourable environment, where they are sheltered 
from the intrusion of cold air by mountain ranges, the belt of 
arborescent juniper forests is intermpod by a belt of deciduous 
woods which includes relic nut-and-fruit-foresls {Juglans regia L., 
Malus kirghisorum Al. et An. Theod., Primus sogdiana Vass. 
Exochorda tianschanica Gontsch. etc.) growing in tlie north of the 
Pamiro-Alai mountain chain and nut-and-maple forests {Acer 
turkeslanicum Pax., A. pubescens Franch., A. Regelii Pax., 
Fraxinus raihocarpa Rgl. etc.), growing more to the south. 
Lastly, at the foothills of the southern part of the Pamiro-Alai 
and on the Kopetdag, at a height of 600-1,500 meters above sea 
level, grow pistachio woods which in some places are replaced 
by fruit groves: almond, fig (Ficus), persimmon (Diospyrus), 
pomegranate (Punica) and other species. 

In the direction from north to south the climate gradually 
becomes drier and the amount of precipitations decreases; this is 
why on the southern slopes of Middle Asian mountains 
vertical limits of the forest belt are higher than on the northern 
slopes, whereas the complicated history of development of the 
flora and vegetation of this mountainous country determines the 
replacement of the boreal elements in the north by the subtropical 
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elemenls of flora in iho south. The latter circumstance influences 
not only the composition of the forests but their structure. In 
coni rast to spruce and fir forests which as a rule are clearly dif¬ 
ferentiated into typos both according* to their environment and 
vegetation, the complicated nut-and-fruit and maple forests seem, 
at first glance, either infinitely diverse as far as their vegetation 
is concerned or, on the contrary, rather monotonously undiffer¬ 
entiated regardless of the constant complexity of tdieir structure 
and diversity of their composition. But it is a purely superficial 
impression and holds good only for types with similar surround-’ 
ings because the more the differences in the environment increase 
the more sharply the specific features of forest types are mani¬ 
fested and the more distinct become their differences according 
to vegetation also. 


SPRUCE-AND-FIR FORESTS 

Forests consisting of spruce trees Picca Schrenkiana F. et M. 
grow in the iiortlicastcrn part of the Pamiro-Alai, in the Tien- 
Shan and Djnngar Alatau. In the east the area covered by this 
species extends as far as the mountains of Cliinese Turkestan, 
reaching in the southeast to tlie eastern part of Kuenlun where it 
touches upon the northern boundary of distribution of the rela¬ 
ted species Picea Wilsonii Mast, and in the vicinity of Lake Kuku- 
Nor it comes in contact with P. crassifolia Kom. In western Ticn- 
Shan the lower boundary of the vegetation of P, Schrenkiana F. 
cL M. touches upon the upper boundary of distribution of the 
closely related species P. Roberta P. Vipp. endemical of the 
Chatkal Range growing in the nut forests. The Pamir separates 
the area of P, Schrenkiana F. et M. from the area of P, morinda. 
Link., the latter growing in the Himalaya and on the mountain; 
chain of the Hindu-Kush. 

In the course of the evolutionary development of all spruce 
species, the cones and seed-scales grow smaller and their twigs 
become less bushy. On the basis of this observation we may assume 
that the most ancient among this spruce group is P. morinda 
Link. From P, morinda Link., through P. Schrenkiana F. et M., 
proceed several branches of development whose extreme links are 



P, Wilsonii Mast, and /*. Roberta P. Vipp. They exhibit a ten¬ 
dency to turn the front edge of the seed-scale outwards wliicli 
testifies to their comparatively young age. 

Abies Senienawi Fodtsch., which grows exclusively in the 
western Tien-Shan and is closely related to the Siberian fir, is 
met with far more seldom than the spruce tree in the mountains 
of Middle Asia. 

The lower boundary of the distribution of spruce and fir 
in the northern part of the area is determined by the competi¬ 
tion with the vigorous stand of grass which is an obstacle to the 
regeneration of coniferous trees. And in Tien-Slian, at the south¬ 
ern boundary of the area, the distribution of these species is 
limited by competition with other species of trees, for example, 
withreg/a L., which is also typical for P. morinda Link, 
growing on the Himalaya. The upper boundary of spruce and fir 
distribution is determined by the climate: it is somewhat lower 
in the case of A. Sernenowi Fedtsch. as compared to the spruce 
tree and is characterized by the deterioration in the growth 
of these species. 

Spruce-and-fir forests arc located, mainly, on the nortliern 
slopes and in the valleys of rivers and springs where forests grow 
on poor brown forest soils which have almost no traces of podzol 
or degradation; this latter circumstance is explained by the 
existence of side underground flows of moisture which bounti¬ 
fully provide soil horizons with changing cations. 

There is no doubt that the sprucc-and-fir forests of Middle 
Asia resemble very much the northern taiga spruce woods. Like 
the latter, they are characterized by the predominance of one 
species in the northern part of the area and in optimum condi¬ 
tions are distinguished by simplicity of structure and poverty 
of flora; they include many species common with the northern 
spruce forests. However, along with this similarity, the spruce- 
and-fir forests of Middle Asia have peculiar characteristics quite 
distinct from those of the northern woods. These include, in the 
first place, the existence in some forest types of species character¬ 
istic of sub-alpine meadows and in other forest types many forms 
of sub-tropical flora (broad-leaved trees, shrubs and herbaceous 
plants). 
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Since the climatic and soil conditions under wliicli the spruce 
and fir forests grow arc very diverse, these forests are cJiaractor- 
ized by a comparatively large number of forest types and have 
multifold natural and economic significance. According to the 
natural and historical peculiarilics coniferous forests can be 
divided into the following groups: 

1. High moujitaijious and sub-alpine spruce forests character¬ 
ized by strong development of high mountainous and sub-alpine 
planis, by the sparse, park-like character of the tree stands 
and by their low productivity. 

2. Juniper ajid shrub spruce forests and spruco-and-fir forests 
which grow on steep (dills and rocks are characterized by a power¬ 
ful development of shrubs and the second storey of the arbores¬ 
cent jujiipers. This group of forests is known for its lowesi pro¬ 
ductivity. 

3. Moss spruce foresis and s])ruce-and-fir forests which grow 
on mountains of medium height are characterized by poor floral 
composition, by sim])le siruclurc and high productivity. In for¬ 
ests ol ( his gr(JUp features of tin't aiga type are manifested most 
sIrojigJ y. 

4. Mixed s])ruce forests and spruce-and-fir forests are charac- 
t(u*iz('d by numerous elements of sub-lropical flora present in 
all storeys, by the mosl- complicated structure and high produc¬ 
tivity. 

With the exception of spruce bjrests and pijie-and-fir forests 
growing on comparatively declivitous mountain slopes, the coni¬ 
ferous forests of Middle Asia play a very important role in soil 
and moisture preserval ion. Of particular significance among them 
are nnjss-grown spruce-and-fir forests and spruce foresis with pow¬ 
erfully developed bru.shwood and with the second storey of 
arl)ore.sconl juiiif)ers growing on steep cliffs and rocks. 

1'he sprnco-and-fir forests provide the main slocks of indus¬ 
trial wood in Middle Asia, but the economic significance of these 
foresis is less since they are situated in almost inaccessible 
mountain regions. 

When wo exploit high mountainous and sub-alpine spruce 
forests and mixed spruce-and-fir forests we must bear in mind 
an almost inevitable change of species in the felling areas under the 
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cJeariiig system; this occurs because sub-alpine and forest grasses, 
characteristic of both groups of forests, grow so rapidly and form 
such a thick sod that even the seeds of coniferous trees are preven¬ 
ted from sprouting. And the second growth covered by the crown 
of the forest is quite insufficient to ensure the formation of new 
coniferous stands because this second growth is damaged during 
cutting. Tlierefore, measures arc now being taken to propagate 
spruce and fir trees artificially. This is done by the juc-sowing 
treatment of seeds in order to raise the prodinttivity of sowing 
material; by fixing opt imum sowing time, and l)y means of deep¬ 
er .sowing and belter treatment of seedlings. 

FORESTS OF ARBORESCENT JUNJFERS 

Juniper forests covering the mountains of Middle Asia consist 
of many species of arborescent junipers, among which predomi¬ 
nate: Juniperas turkes!anica J. serniglobosa Rgl. and J, 

seravschanica Kom. 

Juniper forests of I lie J, turkestanica Kom. are met with in 
Tien-Slian and at the northern inoiintain chain of the Pamiro- 
Alai. Being close to species characterized hy moiiosper- 
nious fruit, /. turkestanica Kom., comes in contact with the 
redated species of /. centralasiatica K<m\. in the eastern part of 
the area, in the Kuonlun Mountains and further on with species 
growing in western China, the liahilat center of the group of 
moiiospermous junipers. The Pamir separates the area of the Tur- 
kostaiiiaa arhorescciit junipers from the area of another clo.sely 
related .species y. Wallichiana Hook. f. et Thorns., which grows 
on the Himalaya. 

J. scravschanica Kom., growing in wc.stern Tien-Shan and in 
Pamiro-Alai, on the southern boundary of its area comes in con¬ 
tact with the closely related species J, iareomaniea B. Fedtsch. 
and J. polycarpos C. Koch, and then with a group of species grow¬ 
ing in the Mediterranean area and characterized by fruits with 
2-5 .seeds and a layer of hard cells and idioblasls in their wall. 

Forests consisting of ./. serniglobosa Rgl. cover western Tien- 
Shan and the northern mountain range of the Pamiro-Alai. J. 
serniglobosa Rgl. belongs to a group of junipers characterized by 
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polyspermous fruits and a soft and juicy pericarp; in the north 
of its area it comes in contact with the closely related species 
J, sabina L. and in the Kuenlun Mountains with /. farkendensis 
Kom. 

Forests of the J. seravschanica Kom. as the most xerophiloiis 
ones jirrow lower than other juniper forests and are met with at 
a heifjht of 1,400 2,300 meters above sea level. Higher , up, 
at 2,000-2,500 meters above sea level grow forests consisting of 
J, setniglobosa Hgl. and, lastly, at the upper boundaries of the 
distribution of arborescent junipers only forests of./, lurkestanica 
Korn, are met with at a height of 2,000-3,200 meters above sea 
level. 

Juniper forests consisting of the three mentioned species do 
not always exclude one another and very often they represent 
mixed forests at a heiglit of 2,200-2,300 ju. 

The develoj)rnent of juniper forests at the upper boundary 
of d is! ri but ion depends on the temperature potential: low l emper- 
alures of ui)permost belts in the mountains retard l-he further 
advance of arborescent junipers and for this reason the upper boun¬ 
dary juniperforesls cover the southern slopes whereas iji the remain¬ 
ing part of the vertical profile they cover (he northern slopes. 
The lower boundary of distribution of junipers is limited by an 
insufficiency of moisture. 

The higher the mountains the greater the phytocenological 
importance of arborescent junipers changes under the influence 
of t he broad amplitude of the vertical distribution of junipers 
and of the diversity of climatic and edaphic conditions connected 
with it. If within the juniper belt and at the lower boundary of 
the suh-alpine belt junipers form dense forests, lower down, in 
the steppe belt, and under tlie conditions of rocky regime t hey are 
represented by single, often stunted trees. In these circumstan¬ 
ces the crown of junipers is prevented from closing in not only 
by severe ecological conditions but also by the insufficiency of 
seed propagation, which is explained by the fact that fruits of 
arborescent junipers roll down the slopes because of their own 
gravity and are also carried down by the wind. 

But under conditions of calm relief and when growing on deep 
soil provided with sufficient moisture arborescent junipers fo m 
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typical forest association in which density of crown is 0.9-1.0 
while trees reach a height of 16-20 meters. 

High degree of density of crown, definite height of trees and 
the development of original forest-soils resembling brown for¬ 
est soils of spruce-and-fir forests testify to the similarity between 
juniper forests and t ypical forest associations; this fact must be ta¬ 
ken into consideration in the practice of forestry and arborescent 
junipers must be regarded as a type of forest vegetation. At the 
same time the specific structure of the juniper forests emphasizes 
the aridity of the climate and xerophytic cliaracter of vegetation 
typical for Middle Asian mountains and in general for all soutlierji 
mountains of the eastern part of the ancient Mediterranean 
reaching up to Transcaucasia and the Crimea in the west. 

According to their environment, character of vegetation and 
productivity the juniper forests can be divided into three groups. 

1. Steppe juniper forests growing, for the most part, on low* 
mountains, exhibit strong xerophytic characteristics and are com¬ 
posed of a great number of xerophytic forms and steppe plants. 
They are characterized by low productivity of the stand. 

2. Shrub juniper forests, growing on steep rocks under condi¬ 
tions which are e^tremel}^ dry even for xerophytic juniper 
woods, are characterized by^ an abundant number of shrubs 
in the second storey, by the multitudes of oreophytes in the si and 
of grass and by very low productivity. 

3. Herbaceous juniper forests, growing predominajitly on 
mountains of medium height, are characterized by complicated 
structure, by a large number of species and by high productivity. 
Mesophytic elements typical for spruce-and-fir forests and for 
nut-and-fruit forests predominate in the stand of grass. 

The first two groups include forests consisting of all three species 
of arborescent junipers, the third group, corresponding to the 
most mesophytic conditions, includes only junipers formed from 
J. tiirkestanica Kom. and /. semiglobosa Rgl. 

Juniper forests, like all other forests growing on Middle Asian 
njuuntains, play an important role in moisture preservation and 
erosion prevention; particularly important in this respect are 
shrub juniper forests growing on the most steep cliffs and 
rocks. 



Juniper forests are of no less economic importance since they 
arc the principal source of obtaining pencilwood. Simultaneously 
with pencilwood production the juniper needles should be utili¬ 
zed for extracting vitamin (4 and juniper oil, the cedral fraction 
of which is widely used in medicine. 

When exploiting arborescent juniper forests, it must be borne 
in mind that their seeds sprout under most diverse conditions 
provided there is no competition witli other trees and grass stands; 
we can expect the normal development of the second growth only 
if it is shaded in the first years of life. With the present-day devel¬ 
opment of agrotecliiiicjue it is not a very difficult matter to re¬ 
store juniper forests in the mountains of Middle Asia. For this 
purpose it is necessary to ensure preliminary treatment of seeds 
by chemicals and to effect good adaptability of 3-5 year-old seed¬ 
lings when they are transplanled in spring into forest areas to be 
cultivated, which can i)e done by shading these seedlings with 
brushwood and mulching them with juniper litter. 


NIJT-AND-FRUIT FORESTS 

The unique nut-and-fruit forests of Middle Asia are the only 
forest masses of this kind in the world which consist of peculiar 
wild fruit trees. These forests play a very important role in the 
national economy and are a rich source of supply of fruits, wal¬ 
nuts, pistachios, raw material for obtaining vitamins and valu¬ 
able timber. 

Nut-and-fruit forests, growing on the northern slopes of west¬ 
ern Tieii-Shan and on the foothills of the Pamiro-Alai mountain 
range at a height of 1 , 000 - 2,200 meters above sea level, consist 
of relic plants related to the raesophytic forests of the tertiary pe¬ 
riod. They include the walnut {Juglans regia L.), Turkestan maple, 
{Acer turkestaniciini Pax.), Kirghizian apple tree {Mains kirghiso- 
rum Al, et An.Thcod.), cherry plum {Prunussogdiana Vass.),elmy- 
foliar almond {Arnygdaliis ulrnijolia (Franch.) M. Pop.), Semyonov’s 
maple {Acer. Semenowi Rgl. olWard.), Abelia cor yrnbosaWgX. Exo¬ 
chorda iianschanica Gont sch. and several species of hawthorn, bar¬ 
berry and briar. These forests grow in ravines and on mountain 
slopes which from the north are protected by mountain ranges 
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from the cold winter air. Another orographical peculiarity of 
nut-and-fruit forests is their location at the apex of big mountain 
ranges facing the west which hinder the greater part of precipita¬ 
tions moving from the west. Although nut-and-fruit forests 
grow under more favourable moisture conditions than other 
forest formations, in summer they suffer severely frcm drought. 

The general conditions of the process of soil formation, which 
is accompanied by radical changes in the water regiine and pro¬ 
ceeds under high average temperatures, determine the peculiar 
features of the black-brown soils developed under the nut-and- 
fruit forests. It is due to the influence that grass stands, soil fau¬ 
na and microhioJogical procc.ssos evert on the soil that the pecu¬ 
liar physical properties of the black-brown soils are created: 
these properties include good structure, great water permeability 
and water capacity which permit the soil to absorl) and preserve 
all precipitations which fall in rainy months. It is precisely 
because of this quality of the black-brown soils that the nut- 
and-fruit forests can exist and grow during the dry summer 
months. 

The fact that the floja is rich in trees ajid shrubs oxplanis the 
complexity in the composition of the nut-and fruit forests, their mul¬ 
ti-storey structure and density which are still more intensified 
by the diversity of herbaceous plants forming the lower storey 
of these forests. 

According to the natural and historical peculiarities and, 
primarily, according to the topographical differences and produc¬ 
tivity of tree stands the nut-and-fruit forests can be divided into 
the following forest types: 

1. Grain-herbaceous nut-and-fruit forests growing on slopes 
with deep black-brown soils and characterized by threo-stor- 
ey stands of trees and by abundant and diverse brushwood and 
grass stands. These forests possess high productivity of tree stands 
and provide an abundance of nuts and other fruit species. 

2. Grain nut-and-fruit forests growing on steep mountain 
slopes, on poor black-hrowm soils, and characterized by a simpler 
structure and a poor and less developed brushwood and grass stand- 
The productivity and the degree of fruit hearing here is consider¬ 
ably lower than in the preceding group of forest typos. 
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3. Shrub nut-and-fruit forests growing on southern slopes 
on poor, dry and rubble black-brown soils. The enviroiimeiit of 
this group of forests is characterized by a considerable continen¬ 
tal rnicroclimate which is reflecled in the vegetation and is 
characterized by a weak development of mesophytic trees, by 
a ratlier extensive presence of diverse hemixerophytic species in 
the brushwood and grass stand and by low productivity of tree 
stands. 

The nut-and-fruit forests play a very important role in the 
development of agriculture in the moiuitainous oases for they 
protect soil and moisture ajid iu additioji provide an abundance 
of valualjle fruit and raw material. Two types of forest manage¬ 
ment may be organized in these forests: 1) fruit-forest management 
for obtaining walnuts, apples, cherry plum and other fruit 
strains; walnut leaves for vitamin (' production, and timber; 
2 ) forest management for ohtaiJiing walnut wood and fruits as 
a sul)sidiary product. 

J5oth tliese typos of forest manageinoiil ])r()vide for the improve¬ 
ment of water proservalion in the areas of forest economy. 

In the cereal-herbaceous nut-and-fruit forests fruit-and-forest 
management is organized in the following manner: fruit trees are 
arranged iJi three storeys, the first consisting of walnut trees, 
tlie second of apple trees and I he third of cherry plum. 

In order to tran.sform sparse nut forests into three-storeyed 
forests yielding ahuiidaut fruit crops it is necessary to organize 
rostoration-reconstruction cutting; as a result of this the old, 
low-productive forests are replaced by new valuable tree stands 
by means of regeneration of slool-shools. Selection ol sprouts from 
stool-shoots, their grafting with economically valuable varieties, 
artificial rooting of these trees by layers and tlieir subsequent 
treatment considerably increase productivity and longevity of 
walnut trees. 

When mit-and-fruit forests are reconstructed, sowing and plant¬ 
ing of fruit trees are widely applied along with rogoneratiiig of 
stool-shoots because only by^ siool-sliool regeneration is it pos¬ 
sible to restore (Jie existing number of trees. 

Forest management of the second type is organized in the 
cereal nut-and-frnit forests by creating one-storeyed dense tree 
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stands in which nut trees predominate. Its purpose is to grow tim- 
berwood and improve water preservation of tJie areas under these 
forests. 

PISTACHIO FORESTS 

Pistachio {Pislacia vera L.) grows in the area which embraces 
the southwesl Tien-Shan and l^amiro-Alai, is situated on the foot¬ 
hills of these mountain cliains at a Jieight of 700-1,500 meters 
above sea level. 

Under these conditions pistachio trees grow on clayey and loamy 
soils (Serozyom)) developed on loess and oji salt-bearing layers of 
the Up])ertuetaceous and Lower Tertiary period. Distribution of 
pistachio trees is connected with the suh-lropical continental 
climate which is cliarat terized by a long dry summer with high 
air temperatures rising to over 40®. Since pislacliio Irees always 
grow on rocks which contain limeslone, that is, soil through 
which water easily filters, they must he classified as distinct xero- 
phytic plants. 

Pistachio ( fees form spar.se park-like forests which is explained 
not only hy their demand for light but also by the insufficiency 
of moisture in the soil. The sparseness of the pistachio forests is 
explained, on the one hand, by the competition for moisture which 
goes on between the roots of the pistacliio trees and the basic 
representat ives of t he desert and steppe ph\ tocenose where the 
pistachio grows and, on the other hand, hy frequent fires and fell¬ 
ing of trees. 

Sparse pistachio forests are for the most part of a sec¬ 
ondary character and because of this their density may be con¬ 
siderably increa.sed. 

As a general rule, pistachios have arborescent trunks hut at 
the lower boundary of their disl rihution they often have a hush¬ 
like appearance which is due to the effect of the scorching sun 
rays, under whose harmful influence pistachios, in t lie first years 
of their life, lose the vegetation point of the trurd< and become 
bushy at the root nock. 

Without forming large dense massifs, pistachio trees grow in 
small groups or singly, alternating with desert and steppe vegeta¬ 
tion which is not affected by tree stands. This is the reason why 
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when we classify forest types into groups we must first of all take 
into consideration the cliaraclcr of vegetation which, to a consi¬ 
derable degree, is comiecled with tlie Jocalioii of a {)istaclii() forest 
type on the vertical profile of mountains. According to natural 
and historical features pistachios can be classified into two 
groups: 

1 ) de.sort pistachios, mainly represented by shrublike trees 
and characterized by low [)roductivity and desert vegetation; 

2) steppe ])islachios situated a! I he upper boundary of the 
distribution of tliis formal ion and (diaracterizcd by the 
treelike form of the pislachio, by sleppe grass sj)ecies of the grass 
stand and by higher productivity. 

Taking into account (he great importance pistachios have for 
the national economy, as a valuable fruit tree ajid source of raw 
material from which tannin and dyestuffs are obtained, manage¬ 
ment of pistachio forests is developed with a view to increasing 
fruit yields of the existing forests. 

The following are the principal measures to be undertaken in 
pistachio forests: tending of tree stands, forming of the trunks, 
pest control, art ifical pollinat ion in order to bring about a proper 
correlation between male and female plant s and grafting of highly 
valuable varieties. 

The complex natural conditions of Middle Asian mountains 
and the diversity of forest strains and types demand iJie taking of 
broad and radical measures in the orgajiization of forest manage¬ 
ment, measures diffcrcnl iaied on the basis of the natural and his¬ 
torical peculiarities of forest vegetal ion. 

Extensive and manifold investigations of the forests underta¬ 
ken in various regions of Middle Asia in order to study interaction 
of vegetation with soils, reliefs and climates, permit us, conscien¬ 
tiously and creatively, to approach the problem of utilizing and 
transforming forest vegetation by means of perfecting existing 
methods and creating new methods and means of reconstruction 
and growth of forests on the basis of varied agrotechnical mea¬ 
sures. 

In this connection further efforts to raise the productivity of 
the mountainous forests of Middle Asia will, naturally, be con¬ 
ducted along two lines. 
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By special measures the organization and managemeut of 
forests in deciduous and nut-and-fruit forests is to be improved, 
aiming to raise their importance in moisture preservation and to 
increase both the quantity and quality of produce as well as their 
regeneration with more valuable species. 

While creating most favourable conditions for the utilization 
of all means of production of the timber industry in coniferous 
forests, at the same I irno it. is necessary to ensure the restoration 
of forests on cutting areas; to these measures must be added tlie 
maximum utilization of soil productivity and the increase of 
soil-and-water preservation qualities of these forests. 

These measures must be worked out on the basis of broad com¬ 
plex investigations into natural conditions of forest growth as cli¬ 
matic, h^'^drological, soil and goobotaiiical which are to he carried 
out by expeditions. At the same time it is necessary t o organize 
in field stations a thorough study of the interaction of vegetation 
and environment which must he supplemented by the ecologo-phy- 
siological investigations of tree strains and by the microbio¬ 
logical study of the soil. 
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I1P0THB03P03H0HH0E 3AmHTH0E JIECOPASBEflEHHE 
B rOPHbIX PABOHAX lOPA CCCP 


B (loncTCKOM Coio3o HMcioTCH siia’jHTcJikHBie n: 30 iixa;^H ropiiux 
TcppnTopHM, jroKainHx iviaBiiTiiM o6pa:.joM u joHaihix nacTax cxpa- 
Uhl. HauHoTOe KpyuuLio ropiiwe MaccuBhi jiaxoAHTca b npe- 
;^eJlax pecnyruruK Cptwioii Aaiiii u KanKaaa. 9 tu ropHhie Tep- 
pHTopiiH, BCJicjlCTBHc CBoeoGpa.iHH 4^H*'^MKO“reorpa4)HqecKMx ycjio- 
Biiii, a TaKJKe b j)oayjihTaTi‘ MiioroBoKOBoro OTprmaTCJiMioro 
BoaAoiuTBiffl iia mix iipiipoAhi u aejiOBOKa, xapaKTopnayioTCH 
apoiiBhiaaiiHO paaBUThiMu oporaonuhiMW iiponoccaMH. 

B AaJiGKOM iipoinJTOM rjTH 1 opuhic npocTpaiicTBa b Toii ujiji hhoh 
( ToucuH ChiJiii iioi;phiThi jTecaMii, no c TCBonueM BpcMcuiii jiecafihijiH 
mi 6 o yiUFJTO/Kouhi, .711160 npiiBe;ieHhi b paccTpoeHuoc cocToaHue. 

CoBOTCKaa CTpaiia iiojiy^iuia ot n,aprKoii Pocchh ohchb Taate- 
Jioc uacjicACTBo: na orpoMUHX ropuhix ujiomaAax jiecuaa pacTH- 
TejihHocTb nojiHOCTi.K) yjiMHTOjKeua, iia anaHiiTc;ihiio MeuhmeH 
imomaAii ocTaanch wapcmeaHhic aecHLie apoboctoii, xpeCyiomHe ko- 
peiiJioro yayaiDenHa. 

yuiiqTomcHMo aecHoii pacTiiTcai.iiocTH, iiepaayMHoe noah.ioBa- 
iiHe acMJiHMH H 6 ec(*HCTeMHaa nacTh 6 a CKora na ropuHx cKJiouax 
iipuBojXHT B ropiiux paiioHax k mapoKO HaaecTuhTM aBJieuMHM 
apo.iMH, yHOcamoii uauGojiee iiJio;^opo;mhie c.noM nouBw 11 hckjikj- 
aajEODneii hx h 3 ceJihCKOxoaaficTBeHiioro ooopoxa. 

C nepBHx flaeii cBoero BoaHHKHOBeuHa Cobcxckog rocyAapcxBO 
pasBepayjio iiaaiiOMcpiihie paGoxht no 6 oph 6 e c aposnoHHLiMH iipo- 
ueccaMH. B naKoaoAaxeJibHOM nopaAKO 6 hiJia aanpen^ena b rop- 
HHx panonax pyGna pacxymero Jicca, npiinaxu Mepu k perjia- 
MeHXHpoBaHHK) nacxh 6 M cKoxa w ;xp. Hapa;i.y c bthm 6 h[aii 
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pasBepHyTu paGoTu no o6jieceHHio ropMux cKjiouofi, npoBOAHjiac i* 
HayHHO-HCCJieAOBaTOJiBCKaa AeflTeJiBnocTb b o6jiacTM wayHeHHB 

:)p03H0HHMX HBJieHHil, pa3pa5oTKH MCpOnpUHTWif no HOHTpaJUJ- 
3aAiiii BpeAHUX TiocJieACTBMif If AeiicTBMH opoann n Bbr5opa cnoco- 
6 ob aaiuHTiioro wiecopaaBCAciiiiH b ropiiLix panonax. 

B nacToamee apcMfl mu pacnojiaracM imaHUTcjihiiuM npoiin- 
BOACTBeHHblM OnUTOM U UOUnUMlI AailUUMH HayHHOrO HCCJIOAO- 
naHiiH B ACJie 6opb6u v apoanoHnuMif nponeccaMii n ropnux 
paiiouax lO/Kiioii tjacTH CoBoxcKoro Coio^a. 

ropHOMejiiiopaTMBHue paooTM cTaBHT cBooii ncJii.K) 

BOAHoro poKiiMa, npeKpamcnne cMUBa n paaMUBa no^Bu, a TaKJKo 

3amHTy OT CeJIOBMX IIOTOKOB l*eJIbCK0X03Hii('TBeniIUX 3CMCJIh, na- 
ceJTCiinwx iivhktob, rnApoTeximaccKMx coopyatcmfli, npoMuiiuiOH- 
Hux npeAnpwHTiiii ii Apyrwx achhux o6i>eKTOB. pa6oTu npoBu- 
AHTCH 11 CCCP B COOTBeTCTBMlf C HapOAHOXO.'lHHCTBeilHUMH .’IBAanaMIT 
H cnocoGaMif, orleciic^iHBaioiAnMM noBuiiJCuno iipoir.iBOAMTCJihHo- 
CTH ropHMX TCppilTOpHli II opraHMHOCKH (HfliiaHHUX V HUMH .{o- 
MCJlb paBUMHHUX pailOHOB. 

ropHOMOJinopaTUBHMC MepOlljmHTllH :iaKJJK)Mai()T(‘H M NOpO 
ACJiKe cTOKOoCpaayiomeH noBepxHOCTW it pycen ccjicbux naccenHOH. 
Ohii aoji>khm peaito yBeJiMMHTj> uicpoxonaTocTb (•TOKOor)[)a:iyK)incMi 
llOBepXIIOCTM, yOHJIHTb BOAOllOrJIOTMTeJIbUyiO ClIOCO(jliO(*Tb IIOMH 
ropnux paiioHOB, noBucMTb n\ iipoTiiBoapoanonHyK) ycToMniiBoi 'i 
cHH.iHTb yKJionw pycoJi. 

B ue;iHx peryjiiiponamin uoBopxHocTHoro cTona, iijioKpamc^- 
III1H, ocjiaruiciuiH n;in npcAynpoKAeniin apo.nioHiio-ccvieBux iipo- 
ACCCOB II JIOBUIUOIIHH npOHlIBOAMTeJJbHOCTn ropnux TOppilTOpilii 
B CoBeTCKOM Coioae iipuMeiiHeTcn KOMnjieKC ropnoMtviiiopaTMBHbix 
MepojipiiflTnii, coctohiumm na paGor paajiwnnoro HaanaHeunn n 
xapanxepa. H cocTan axoro KOMnJiCKca bxoaht McpoiipnnTiiH: 
1) opraiiHLtauMOHHo-xoaHiicTBeHHMo, 2) .locoMCJiiiopaxHnnbio ii 
3 ) MG JIHOpa THBIIO- TCX HH HeCKW C. 

()praHif3aAnoHHo-xo3HifcxBeHfiue MopoiipiinxiiH umoiot nojibui 
noBumcirnc iipoxiinoapoaMOHHoii ycxonnii bocth ii npon.'iBOAHxeAbno- 
cxM ropnux xeppMTopHii n .lanjiKniaioxcH b coriAanwn ycjioBun, oGec- 
iie'iHBaioiAHx BoccxaiiOBAenne MoiAnoro pacxnxejibnoro iioKpona. 

JlecoMejinopaxHDHue MeponpnHxiin ^anjiionaioxcH b oGjiecennif 
CKJiOHOB If pyrc.T raen. MnoronexHan ApcBccnan n KycxapHMKo- 



Baa pacTHTejibiiocTb OKaauBaeT 5 ojiee pasHOCTopoHHec h 6jiaro- 
npaaTHoe BJiHaiiae aa iioBopxHocTHLiii ctok, aposHOHHue npojj,ec- 
CU H ^OpMMpOBaHHe CCJieBUX nOTOKOB, nOBTOMy CO.VTaHHlO C(3 
iipiiAaeTCfl B 3TOM KOMTijieKcc pemaioiii^ce aiiaaoHac. 

MeJIHOpaTHBIIO-TeXHHHCCKHe MepOJipMHTMH CJiaraiOTCfl 113 THApO- 
TexHM'iecKMx coopyjKeHWH, iipiiMeHacMUx iia CKJioirax, b pycjiav 
cejieBwx 6acceHHOB m iia KOHycax iix bliuocob. 

llpii pa 3 pa 6 oTKo MepoiipaaTiiit no peryjiHpoBaiiiiio iiOBepx- 
HocTHoro cTOKa, 6opi,6c c opOBiieii jiombiiI h cejiCBbiMii iioTOKaMif n 
ilOBbimeHllH) UpOWaBOAHTOJIbHOCTW ropHWX TCppHTOpMIl HeoGxOAHMO 
iicxoABTb H 3 cTerienu apoAiipoBaHHocTii m cejieonacHOCTw cejieBHx 
6arceimoB. Ilpii otom hc<)6xoammo ynifTbiBaTL xapaKxep pejibe^ta, 
KJiMMaTii'iecKMG 000^010100X11 paiioHa, xapaKxep u cooxoaiiwe noa- 

IJOHHOrO llOKpOBa M paoXMXejlbHOCXIT, XapaKXCp W MHTOHCHBHOCXb 
:)po 3 iioifHbix iipoi;eccoB, iiaJiiiMiic nu ciaiOHax a b pycjiax ceJioBbix 
oaooeifiiOB oMbixoro ii oojioMomioro Maxopwajia, a xaK>KC yKJioHbi 
pyccji, xapaKTop hx ii oocxoaHiie. 

rioBTOMy iiJiaHupoBamie Mopoiipiiexiiii ijo ynacTKaM aojokho 
U pOM 3 BOAMTbCfl Ua OCHOBC CIieUMajlbUblX H 3 bICKaHMit M HOCJIOAO- 
iiainfii, ocBOluaiolUifx yKaaanHiJo nwinc' 0(ro6eHHOCXif ropnoii xep- 
piixopMif. 

Kan y>oo oKa^aiio, iipoxnBo3po;u!ouHOMy jiecopa3BeAC3HHK3 b rop- 
III.IX paiioiiax KOKHoii qaoxH (lonexoi;oj’o CoM)3a mw iipiiAacM peraaK)- 
Ji^oo ;uia 40 Jiiie. 

OnjiecHXOJibjiiJMii ijafx^xaMH oxBaxbiBaioxoH noAopa^AOJibiibio 
MaoxM, Kpyxbie cicjiohiiI, a xaniKO cmuxuc ii paiiMbixbie Gojiee iiojio- 
j'lio iL'iouiaAii. Iia cHjii.Mo opoAiipoBauiiux juioinaAHx oiaHGojiee 
ojiaoHbix oojioBbix Gaooeiiuon coa^aaixcH jieciibio iiaca>KA6HiiH 
If 3 ApOBeOHblX llOpOA If KyOTapiIMKOH, oCjiaAaKfllXMX BblCOKOif 
MCJiHopaxMBHoii AciicTBeiiiiocxbio. Meiiee pa.xpyineniibio iiJioii^aAH 
HCiiojibayioTCB iioa JieconJioAOBbio Haca/KAciiHH; Jiy^iiiie oGeciie- 

HOUHWC BJiaroif - HHMOIIIC 'laCXH OKJTOHOB II MOJIKOaOMMCTbie ynacT- 
KW BOAOiiocHbix pycoji otboahtcb iioa ocoGo noHHbie jiecHbie m 
J ieconjioAOBbio iiopoAW. 

Vciiex jjecopasBeACHiiH » ropHux paiioHax b 3 HaHBTejibH 0 ii 
Mepe aaBHOBT ox iipaBHjibHoro ynexa jiecopacTiixoJibHiaix ycjiOBHu, 
oxjiimaioii^HxcB 3Aecb Bpe3BbiMaHiioM uccxpoxoii. JlecopacTHTejib- 
Hwe yojiOBHfl B ropiibix paifoiiax o^po7^eJIHK)xoB reorpacj^HHecKHM 
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nojioMKGHHeM MecTHocTii, opHeHTa^Hei*f ropHux xpeGxoB, paiiMe- 
paMH, BHCOTOH, aKcrio;}Hi^Heii if xapaKTcpoM ckjiohob, xapaicTepoM 

riOqB H paCTIlTCJIbHOCTH. 

re()rpa4)iiMecKoe uonomeune, OTHomeirae k KpynHMM boahhm 
npocTpancTBaM, oporaaeMUM oaancaMH iiycTjbuiBM, xan we kbk h 
opneHxaifHfl ropHux xpe6TOB no oxiiomenHio k cxpanaM CBexa 

H BJiarOHOCHMM B03AyiUHMM XeTOHHHM, OnpGAeJIflJOX HO XOJIBKO 
HHXeHClIBHOCXb COJIHGHHOH pajfHaHHH, HO H CXCHCHb KOHXUTreHTajlb- 
HOCTH KJIHMaxa H yBJiaWHeHMH TOii HJIH MIlOH reppilXOpMM. 

yAajioHHHe OX KpynHLix bo^ulix npocxpancTB ropnbic paiioHM 
CpeAfreii Aann oxjiHnawxcH po3KO KOHXifHeHTaJibHbiM KjiiiMaxoM, 
yCHJIMBaiOmHM BHBOXpHBannC. 

Pomaion^ee SHaHeiiiie b ropHHx panonax MMoex bhcoxh mocx- 
HOCTII HBA ypOBHOM MOpH. C HOAbOMOM B TOpLI flaBJIGIIlie yMOIlb- 
maexcH, iipaMaa cojiHOHHaa paAnanna w ayaeHcnycKauHe cxano- 
Baxca Gojibme, a co;^ep>KaHne iiapoB b B03;^yxe Mcnbme. 3xo 
BU3biBaex iioBbiraeiiiioo iiciiapeHHo BJiarii. C no;^i,eMOM b ropw 
rionuwaexca xcMneparypa Boa^yxa, yMeubmaexca Bo^exa^HOH^hIM 
iiepHOA, axo o6ycaoBJiHBaex yMonbincHHe npiipocxa ApeoecHWx 
Hopo;^, OrpoMiioe BJiHaniic OKasbiBaex Bucoxa MecxiiocTH aa kohh- 
aecxBO ocaaKOB. C Bwcoxoii KOjiHaecxBO wx b oCu^cm yBOJinaiiBacrca, 
OAnaKO pa3Mep oxoro HapacxaHHa pasjiHaen n aainiciix ox mgcxo- 
iiojiowGHHa xoro hjih hhofo xpefixa. 

C yBejiiiaoiiHeM Bbicoxu mgcxhocxh iiOBbiiuacxca hg xojibKo a6- 
cojiioxHoe itojiHHGCXBO oca^KOB, ho h ocajiKOB, Bbina;^aionxHx b 
B ii;i,e CHera h OKa3biBaioni,Hx oxpHnaxcJibHoe Bjinaiiife na pa3BHXHo 
paCTIIXGJIbHOCXH. 

IlecMOxpa Ha Bnojiiie AocxaxoaHoe flJia paaoHXMa jiipeaecHbix 
Haca>KAeHHH KOjinaecxHo cBexa, xenjia h ocbakob, KJiHMaxHaecKHG 
ycjiOBHH B AGJiOM B npGoSjiaAaioH^OH aacxM ropiimx paiionoB CpoAHeii 
Aamf aaxpyAHHiox coaAaHMo 3Aecb BucoKonpoAyKXHBUbix iiacawAe- 
HHM Gojibmoil MGJIHOpaXHBHOH AeMCXBGHHOCXir. 

SHaanxGJibHaa aacxb ropHHX paiioHOB CpeAHeii Aohh (flaiMinpo- 
Ajiaii h Konex ,il,ar) xapaKxepHayexca OAHHanoBbiM pewHMOM bw- 
naAeHHH axMOC^opHHx ocbakob. Hx ocoGghhocxh — HajJHHHe 
«cyxoro ce30Ha», npoAOjiwaiomeroca b npoAropbax okojio 5 mg- 
CHAGB — c Maa no oKxaGpb.*' TannM oGpaaoM, cyxoH ceaon 3a- 
xBaTHBaex siiaaHxejibHyio aacxb BerexaAHOHHoro nepnoAa, b xeae- 
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HHO ixOToporo BiwnaAaoT .finmL 5—10% roj^oBoro KOJiiiuecTBa 

KOB. 

11 CBBBH c aTHM HB ycBex oGjicciiTeji hiiBJX paSoT pemaiomee 
BJiHfiHiTe OKaaiiBaeT ctouchb yajiaHciicHUH noqBW. 

lie Menfcince anaHCHife iTMeeT it BKcnoani^HH ckjjoiiob, onpe,^e- 
JlBH>mafl HIlTOllClTBIipCTh COJlHOMHOil IIIICOJIBUTIH M BOJIMHHHy liarpC- 
Ba nOBCpXHOCTll. lice aKCIIO:niUMII CKJIOJIOB ho HilTOIlCllBHOCTM HBCO- 
JJflUHH, OIipOACJIfllOlHOH rHApOTOpMMBeCKllii pCVKliM, MOryT 6mti, 
oo'LCAinionu b abo KpyiiHbie rpyirnu: ciuibiio inicojiiipyeMHO —> 
«cyxiic» II cjiaoo iipoj'pcBaoMwe ABjiaacnbiO) civ.noHbi. K nep- 
BhiM othochtch: lO/Kirwe, loro-aaiiaAHBie ii joro-BocTOMnue ckjiohbii 
KO BTopbiM — CGBopHiiie, ceBopo-BocTOBiiijo Ji cGBepo-aaiiaAiiHe 
CKJioiiLi. Boctobhuo If aaiiaAUMG ckjjoiili iuiHiiMaioT npoMOKyroq- 
iioo iiojiOHxeinie. 

HliCJoj) ociiOBHoro acco])TifMoiiTa Api'i^i'f'iiwx nopoA u Kyc/rap- 
HHKOB a-^ih ropiiooujjeciiTOJfBHWx pa6oT onpoAOJiHeTca ijmohho 
DTUM ii rpyunaMH ck^ioiiob. 

BjiaHmocTi» bomb loii hah iiiioii nacTii cKjfonoB aaniiciiT ii ot 
iiojiOyKoiiiiff iix lx ocHOBaiiHHM cixMoiioB. IIccACAOBaniifi nOKasaAii, 
MTo iioBLimciniaa BJia>fxUocTJ* cBoii( TBcima iin>Kneif aacTii ckaohob. 
Mom BBime no ciuiony, tom Mcnee rKTraroiTpiinTiiMM jijih oCAecouiiH 
CTailOBllTCH rilApOAOnTBCCKIlii pOHxlJM. 

IjOwIbihoo BjiHHTiwo iia ycnex KyALTyp b ropiibix paiionax 
CpoAHeii Aaifii OKaawBaioT MOxaniiHOCKiui cocTaB nonBu h crcneub 
HX CMHTOCTH, OIIpOAeAHIOlUlie BO TOJIbKO (J)1I3I1B0CKIIC CBOliCTBa 
noHB, no H IIX iiiiiueBoii poKiiM. 

lIpaBHjibHbii'f ynoT Bcero pa3HooC)pa3nH AOcopacTHTojibutix 
ycjioBiiii ropiiMx paiioiion h cooTBOTCTByromnn noAOop accopxH- 
MeiiTa KyjibXHBHpycMiirx nopOA b 3uannxeJfi>iion Mepe npoAonpe- 
ACJiflioT ycnex npoTiTBoapoaiioHHoro necopaaBOAeBHB b ropnbix 
paiionax. 

Mcxoah iia HMeioiAcrocH upoMSBOACTBennoro onuxa m nayBHo- 
nccjiOAOBaxejibCKMx AanuMx, a-«h jiecopaaBCAonnfl b ropiiMx 
paiionax CpeAHofi Aann HK)>KHoro Ixasaxc-xaiia Moncex 6 ij[ti> peno- 
MeiiAOBaif cjiGAyiomirii arcopTiiMenT ApcBeciibix iiopoA n Kycxap- 
hhkob: 
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X B O H H f J e 


K/il THHbiuaHfcCKan — Picea Schrenkiana F. ot M. 
Moh€H<cbojii*hhk BTCpriiHCKHif — Juniperus virginiana J.. 
MoTKHCOBenbRHK aepaBzuaucKHH — J. seravschanica Kom. 
Mo»c}KOBCJiJbHHK iiaiyiuapoBHAHUu — semiglohosa Rjfl. 
Cocua KpUMCKaa — Pinus Pallasiana Lamb. 

('oc Ha ojibAapc kuh — P. eldarira Modw. 

J1 u c T B e H 11 u e 

A^aHT — Ailanthus glandulosus Desf. 

AKaiinH 6e.iaH — Robinia pseudoacacia L. 

Bcpesa TflfiBiuaHbCKaA — Retula tianschanica Hiipr. 
UoapuninnK - Crataegus pontica C. Koch. 

Bh3 MejiKOJiMCTHMU — UImus pinnato-rarnosa Dieck. 
TAe^iHTOH — Gleditschia triacanthos 1^. 

I'^yiua paocoqoHOJiHCTHan - • PyrwA' Regelii Kehd. 

J^^y6 HepcmAaTuii — Quercus robur J.. 

^y6 HGcpHHCKHH — Q, iberica Stov. 

Hbij ^(peBOBiiflifbie ' - Aa/ix sp. sp. 

KapKac Rfina/tiriiiM - australis L. 

KapKac KaBKaacKHu — C, caucasica W. 

Kjien CcMCHOBa — Acer Semenowii ot Herd. 

K;ich TypKecTaHCKHH-4. turkestanicum Pax. 

Kjich TypKMOHCKHH — A. turcomanicutn Pojark. 

Opex MopHbiH — Juglans nigra J.. 

llAaTHH BOCTOAHUH - Platafius orientails L. 

Toiio.ib BoJiJic — Populus Rolleana Lauche. 

Toiiojib nepHbiH (ocoKopb). P, nigra L. 

Toiuwib AopHUM iiiipaMHAawJbHiJii -P. pyramidal is R(»zior. 
HcCHb OBponoMr'HHH — Fraxinus excelsior L. 

HccHb aoACHuii — F. lanceolala Borkli. 

Hcciib neHcii.ibBaucKiiH ~ P. pennsylvanica Marsli. 

BccHb rorAHaHCKHH — F, sogdiana BjfO. 

I I /I o 4 o B M o 

A6pMK<M* Armeniaca I'ulgaris T.ain. 

Ajibina - ' Prawiis divaricate I.db. 

BnHorpaA — Vitis vinifera J,. s. L 
BnmiiH — Cerasus imlgaris Mill. 

Ppyiiia oGuiciiOBCifJiaa Pyrus communis L. 

.^ox — Elaeagnus orientalis L. 

MuHABJib 6yxapf;KHM — Amygdaliis bucharica Korsb. 
MifHAaAb o6ukhobomhmh — A. communis L. 

Opex rpouKiia — Juglans regia I.. 
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llonnH Carya pecan (Marsh,) Eugl. t*l (iraebn. 

Ib'PCHK ~ Persica rulgarist Mill. 

CjiHsa — Prunus jerganica Lincz. 
tpHcraiuKa -vera 1.. 
llbviKoiiHga Mnrus alba Af. nigra 

K y c T a p H H K IT 

.VticiiuiH wi^Jiraji Oaragana arboresrens I.. 
l>HpH*HiiHa -- Ligustrum i-ulgare L. 

JJyaiiHa ^epnan — Samburus nigra L. 

/j^poK iTcnaiicKHu -Genista tinctoria L. 

HChmojiocti, TaxapcKaH -- Lonicera talarica L. 
llyaupHUK Colutea Paulsenii Kreyn. 

BniuapnirK Ccrasus pseudo pro strata Pojark. 

KOJiKt'iHH — Amygdaliis spinosissima Bgc. 

()6jioiihxh --Hippophae rhumnoidcs L. 

JlecopacTMTOJu.Hiiio \u*^*>**^« iipeuojiaAaHnneh MacTji iupnux 
TeppMTopifii CpeAHeii Asmm oTjmqaioTca KpaHHeii >KecTKOCTbio, 
iioaxoMy arpoTexHHKa uupaii^iiHaHHH jiecubix HacaH^Aennii aAecb 
iiMecT Hci{:.iioMiiTcjibHoe ;maHeiiiie. Or nee aaBMCHx ne xoJibKo 
ycneiuHbiH pocx ii paaBHxwe HacawAoimn, ho m coa^aHHe hx boo 6- 
a^e. ArpoxexiiUKa BupamiiBamiH jiecHwx iiopoA cxaBwx cBoeii 
BaABHeii HaKoiiiixi. if MBKCHMajibHO Mcnojibaonaxb iiuuaAaioiAHe 
ocaAKK, noaxoMV ona AOAwna Cuxb bucokoh. 

liOAbinoe BHaqeHMe npw Bbipan^HBaHHH agcob b rupHwx paiio- 
iiax MU iipHAacM o6par)OXKe hohbu. C yqexoM ocoficHHOcxeii 
paiiOHOB ropHoro jiocopaaBeAeHMH if xapaKxepa MeponpHHXHii 
^Aecb upHMeHHCxcfl cHAomHafl h jicHXOHHaH noAroxoBKa iighbu. 
vIeHXM Moryx 6bixb h (-nAoniHUMii m npepHBHcxuMW. Ha cMjibHO 
cMuxux liJiomaAHx ccAeonacHUx SacceifHOB npifMennexcH w xep- 
pacupoBaHnc. 

lla AecoKyju/rypnux luioiuaAHx KpyxHBuoii ao lir, AOiiycKaio- 
lAMx cnjioinHyio o6pa6oxKy iiombu, iipHMOHflexcfl cACAyiomafl 
cxeMa o6pa6oxKH noqBu. 

OceHbK) B cpoK, oiipeAeJiHeMbiii BuiiaAOHHCM iiepBux ocaAKOB, 
npoM3BOAHXCH aaGAGBaH BcnaniKa nJiyroM c iipeAnJiy>KHHKOM Ha 
rayGMiiy 26—27 cm; bgchoh— paHHce GopoHOBaHHo b abb cjicab; 
uepeA nocaAKoii hagx i ayGofcoc puxjieHwe (ao 20 cm) nJiyraMn Gea 
OXBaJlOB. 
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B cjiyqao CHjibiioro 3acopeuH:fl JiecoKyjibTypHoii njiomajui 
copHHKaMU npHMOHaeTCfl Mcpiihiii nap. 

IlaxoTa II pwxjiemfe nponaBOAHTCfl iioiiepen CKJiona. 

Ha ciiJibHO CMWTBix no^Bax KpyTiianoii Gojibiue 10° noAroToiiKa 
no^iBH iipoH3BOAiiTCfl nojiocaMU innpnnoii 1—2 m, paciiojiarae- 
MWMH no ropiiaoHTajiHM MecTHOCTii iia paccTOfiiurii 2 m OAna ot 
A pyroii. 

B neJiHX Bpojtynpea^AOHiiH cTOKa n CMmaa ji Hnnaieir 'lacm 
jiecHbix nojioc ,ic-iaioTCfl BaJinim BBicoxori 25—55 cm. 

B cjiynao, Korv^a b cbh3m c Sojitmoii KpyTH3noii cKJioiia o5pa 
60TKa nOHBM OOMHIIMMII COJIbCKOXOaflliCTBeilHUMII MailllTliaMn 
HCKJIlOHaeTCB, MOHxeT OHTb HCnOJIB30naH CKVIOHOB KpyT113iIC)ii 

20—22° rpcii^ep ^-20A. 

Ciijibiio CMhiTwe II paaMMTHC ckjiohli npyriiaiioii 15 30° ii 6onee, 
c KOTopLix cToi^aeT 3naqHTe;ibiiaH qacTi, Bbiria^aiomnx na hhx 
ocaAKOB, TeppaciipyioTCfl. 

CxpOnTCJILCTBO Teppac ABJIHCTCfl OaHOBpeMCHJlO M MCTOAOM 
noAroTOBKH noHBbi. Jiyqmoro aapaniiHBanHH ckjjohob moh^av 

xeppacaMH paaMeinaioTcH nJicmaAKH, paciiojioH^eHriLie b maxMax- 
BOM nopaaKe. Ha CKJiOHax npyTiiaiioit 15° npn paa.MomeHMW xep- 
pac c iipeBMineHHeM b 4 m o;uia iia^ ;^py^0H ycxpanBaioxcn 
2—3 pHAa nJiomaAOK, na cKJionax Kpyxnaiioii 20° - ABa pflAa» 
Ha CKJiuHax KpyTB3iioii 25—30° — oahh pHA- 

lIjiou^aAKH Moryx Gwxb OArio>AByxMexpoBUMB. OAnoMexpo 
Bue nJioinaAKH ncnojibayioTCH ajih KycxapimKOB, AByxMcxpoBbio 
AJTH BHpaiAItBaHHH ApeBeCHLIX lIOpOA. 

HAOinaAKaM iipBAaexcfl yKJiOH, oCpaxHuii cKJiOHy. B KaBecxiie 
njiomaAOK Moryx cjiynniTb OAHO’AByxMexpoBLie oxpeaKH xeppac. 

^jifl noBHmeBHH sanaca Bnarn na nJicniaAKax no GonaM mx 
ycxpaHBaioT bb.ilhkii (yciiKii), nanpaBjiHioiAHe na nnoiAaAKH 
cxenaioiAyio no cKJiony noAy. 

HjiomaAKii cxpoHxcfl xan, HToGjbina uosepxHOcxH nx coxpannji- 
CH nJiOAopoAHwii cjioh noBBu. C axoii nenbio npn ycxponcxBe njio- 
maAOK 3XOT CJIOH CHHMaiox H HaKJiaAHBaiox naA MaxepHKOBMM 
OXKOCOM (Bbime no cKAony). Hocjie coopyHcenHH njioiAaAOK na 
HHX paccxHjiaexcfl njioAopoAHWH cjioii iiobbei. 

TeppacM H nnoiuaAKH coopywaioxcH aa foa ao oGjtecHxejibnux. 
pa6oT. 
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06jiecenHe rop iipoii;iB03;iiTCH iioceBOM h iiocaAKoii, b aaBHCH- 
mocth ot 6ifOjjornHOCKJix ticoGciuiocTeii paaBOAMMwx nopoji; 0 
aKOHOMHBeCKHX H 0CT0CTB(MlIlOllCTOpHHCCKHX yC^TOBllil pailOJia 
npoH3BOACTBa ropHooGjiecHTojiMiMx paGoT. 

IioceBOM pa3Bo;xfiTCfi ApcBcciiBie h i^ycxapHiiKOBMC uopoau, f)a:i- 
BHBaiomiie B ycjioBMflx rop MfajxiiyK) KopnoByK) ciK TcMy, thkho kuk 
.{y6, opex rpoixKMii h Hepjibiii, (JaicTaiuba, MUHAa:ii., a xaKJKe ana- 
UiiH Gcjian, Kapicac, rjie;uoiiifl, aGpwKOC, ajitma, iviiiBa, nepcHK, 

BIIHIH)!, -lOX. 

Hco ocTajiBHUO jieciiKC iiopo;iLi pa3Bo;^flTCfl uocaAKoii owo- 
,lByx.:ieTiiiix CTaiiAapTiiijix coHimoB c xopomo paaBvrroii MOHKOBa- 
Toii KOpiieBoii cHCTOMoii. 

njio;xoBLic riopo;u>i BMcaaviiBaiOTcH AayxJieTxiBMii cancenixaMB, 
JipBBllTHMM KyjIBTypjJhIMII COpxaMM. 

ripii oGjicceiiiiii rop 11 iiopByK) oqopeAL iipiiMeHflioTCH coMOHa, 
aaroTOBJieHHwe b paiioiie iiponaiiOAcTua paGox. BwceBaeMue ce- 
Mcua npeABapHTujibHo iio;i.BepraK)Tc*fi aijiipoGaioiM Ha KOHxpojib- 
HBix craHAiuix jiecHux ceMflu. 

IIocaAo^iuiiiii Maxepuaji ropnoo6jiec:nTe7ibiji>ix paGox BHpa- 
JAHBaexcH B .TiecHWx niiroMiiiiKax, paciiojiO/KOHHLix b paiioHe paGox. 

CpoKH iioccBa 0 iiocaAKM jjeca na iiocxoHHHoe mocto saBiicax 
ox AiecxHbix ycjioBHii n mcxoau jiecopaabeAeHHfl. OceubR) BuceBaiox- 
cfl cejvfOHa ApeBecHwx nopoA, HyHxAaiomHeca b A^TeJibiioii cxpa- 
xH(j)HKaAniT. Ilpir yc:ioBiiii oGochcbohiih coxpaniiocxH noceBOB ox 
pacxHjLAeimH rpbiayoaMii ocenbK) BwceBaioxca w ceMeiia opexa rpeu- 
Koro, MHHAaJiH, (|mcxamKU, aGpiiKoca, iiopciiKa n AyGa. 

CcMGHa^ He Hy>KAaioiipiecH b A‘^HTeJii>Hoii cxpaxii^iiKauHn, 
BHcesaioxcH Deciioit. 

IIocaAKa ccHHAeB h ca>Keui;eB iipowaBOAUxcH BecHoii h ocenbK). 
JlyHfflHe peayjibxaxii b ropax (^pcABoii Aanii Aaex paHHHH Boceii- 
tiHH nocaAKa, iipoHaBOAOHnaH ho nosAwe© AByx iieAenb uocjie 
cxaHBaHHH cHora. 

VxoA 3a KyjibxypaMH cocxomx b yxoAc aa hohboh 0 aa pacxenHH- 
MH. VxOA 3a nOHBOH — OAHO H3 BaJKHGHmHX aBGHbGB arpOXGXHHKH 
ropHooGjiecHXGJibiibix paGox. Oh saKJiioHaexcH b phxjighhh iiohbh 
H nojiKe copiiHKOB. Plixjighhk) noABGpraioxcH aho xeppacu h jieco- 
KyjibxypHWH oxKoc, a xaione MexpoBaa JicHxa baojib ocHOBaHHH 
Bajia xeppac. 
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MjioiaaAKii Jio;tiiopiaK)TcH rii.coiUHOMy puxJiOHUio. PwxwIGHHo 
UO qBIil Ha IlOJIorHX CKJIOHaX lipOHaBO^HTCH KyJlBTHBaTOpaMH. 

IIOBTOpHOCTb yXOAa 3a IIOHBOH SaBMCMT OT nOHBeHHO-KJlHMa- 
THHecKHx ycjioBilii paifOHa oCmccnTeJibUhix pa6oT, Chojiofhmcckhx 
oco6eHHOCTeii npfiMOHHeMux nopoA, rycTOTw iiocaAKH. 

B 30He rop yxoA npoBOAiiTCH hbiag, b cpeAHcii, 

a B cpeAHCB — Haute, hgm b BcpxHeit. 

yXOA lipOAOJTHCaeTCH AO CMWKaHHH UpOH ApeBeCHblX IlOpOA «1 
KyCTapUHKOB. 

B THHcewAbix JcocopacTHTeAbHbix ycjioBHHx CpeAHeti Ashh 
yxoA 3a noHBoii aahtch b TeneHHc 4—5 jigt. Oc()6eHHo mhtghcwb- 
HBIM OH AOJIHCGH CblTb B IlCpBUG 2—3 FOAB. 

IIOBTopHocTb yxoAa aa iiohboh b roAy oiipeAejiHOTCH pemHMOM 
aTMOc^epHiJx ocaAKOB, cTonenbio yriAOTUGHHH iiohbu m aapacra- 
HHH ee COpMHKBMH. Bo BJia^KHfalG FOAU yXOA 38 HOHBOU npUMG- 
HfleTCH Hante, hgm b foam c MOHbinHM koaiihgctbom ocaAKOB. Kan 
npaBHAO, yxoA b iiepRUH foa iipoBOAHTcfl 5 paa, bo BTopon— 4, 
B TpeTHM — 3, B HCTBepTUH H HHTWH — 2 pa3a. 

Oahou h 3 Mep yxo^a aa KyjibTypaMU HBAHexcH MyAbHupoBa’ 
HHG, A^IH HGFO UpHMGHflfOTCH COJIOMa 11 TpaBB. 

yxoAa Tpe6yioT gtboa h Kpoira AcpeBben. 

B cAynae ananKTeAbHoro oxnaAa KywXbxyp npoMaBOAwrcH iiohoa- 

HGHHG. flAH OnpeAGAGHWH npHHlIIBaGMOCTIl H paaBHTWH KyAI>Typ 
OCGHbH) npOBOAHXCfl nHBGHTapHaaitHH. 


ynpaeABHue jiecHoeo xoanucmea 
MuHucmepcmea cejihCKoeo xoanucmea yaCencKOU CCP. 
TamKCHm 



ANTI-EROSION FOREST SHELTER CULTIVATION 
JN MOUNTAIN REGIONS OF THE SOUTHERN PARTS 
OF THE USSR 


In the Soviet Union there are coijsideral)le areas of mountain 
territories lying mainly in (he sonlhcrn parts of the country. 
The most considerable mountain massifs are situated within the 
territory of the Middle-Asian and Caucasian republics. These 
mountain territories are characterized, in consequence, by ex- 
Iremely developed erosion processes due to the peculiar physical- 
geographical conditions and the century-old negative influence 
of man. 

In the distant past these mountain spaces were covered to one 
extent or another by forests, but as time pas.sed, the forests 
were either annihilated or fell into decay. 

The Soviet country inherited from tsarist Russia a very 
shameful legacy: in tremendous mountain areas forest vegetation 
had J)een completely annihilated, in considerably smaller terri¬ 
tories there remained thinned forest stajids which were in need of 
radical improvement. 

Annihilation of forest vegetation, irrational utilization of 
lands and unsystematic cattle pasturage on mountain slopes re¬ 
sult in the universally known phenomenon of erosion, damaging 
the most fertile layers of soil in mountain regions and excluding 
them from agricultural rotation. 

From its very inception the Soviet state developed systema¬ 
tic work in eliminating erosion processes. Felling of growing 
forests in mountain areas was prohibited by law; measures were 
taken to regulate cattle pasturage, and so on. Together with 
this, work developed on afforestation of mountain slopes; 
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scientific-researcli work began in the spliore ol‘ investigation of 
erosion pberaoneiion, elaboration oi measures for neutralizing 
harmful consequences and effects of erosion, and the study of 
methods of forest shelter cultivation in mounlain regions. 

At preseiit we have considerable experience in production and 
valuable data obtained by scientific research in the matter of 
combatting erosion processes in mountain regions of the southern 
part of the Soviet tinioii. 

Mouiilaiii melioration work has as its aim improvcmcnl of 
water regime, soil wash-off and wash-out as well as protection of 
cultivated lauds, populated points, hydrolechiiical constructions, 
industrial enterprises and other valuable objects from torrent 
floods. This work is being done in the USSR in conformity with 
the national economy tasks according to methods of securing 
an increase in productivity of mountain territories and plain 
regions organically connectod with them. 

Mountain melioration measures consist in alteration of the 
ruu-off forming surface and of the channels of the torrent flood 
basins. They are to increase sharply the roughness of the run¬ 
off forming surface, strengthen the water absorbing capacity of 
the soils of mount ain regions, improve their anti-erosion staln- 
lity, lower the gradients of the channels. 

To regulate surface run-off, to stop, weaken or prevent 
erosion processes and to increase productivity of mountain tO)- 
ritorios, a complex of mouTitaiii>mclioration measures is applied 
ill the USSR consisting of works of different assignment and charac¬ 
ter. These works include measures in the sphere of 1) organiza¬ 
tional-economic works, 2) forest melioration and 3) melioration- 
technical works. 

The aim of the organizational-economic w^orks is to increase 
anti-erosion stability and productivity of mountain territo¬ 
ries. They consist in the creation of conditions securing regenera¬ 
tion of strong vegetation cover. 

Forest melioration works consist in afforestation of slopes and 
torrent flood channels. Perennial tree and shrub vegetation influen¬ 
ces surface run-off, erosion processes and formation of torrent 
floods in the most diverse and favourable way, therefore its creation 
is of decisive importa/ice in this complex. 
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Melioration-technical measures consist of hydrotcchiiical 
■constructions applied on the slopes, in the channels of the torrent 
flood basins and on the cones of their source. 

In working out measures to regulate surface run-off, to strug¬ 
gle against erosion of soil and torrent floods, to increase producti¬ 
vity of mountain territories it is necessary to proceed from the 
extent to which the soil is eroded and the danger of torrent floods 
in torrent flood basins. Together with this it is necessary to take 
ijito account the character of the relief, climatic peculiarities of 
the district, the character and the state of the soil cover and 
vegetation, the character and intensity of erosion processes, the 
presence of washed-off and disintegrated rock formations on 
the slopes and in the channels in torrent flood basins as well as 
the gradients of the channels, their character and state. 

Therefore, planning of measures according to plots should 
he done on the basis of special research work and investigation, 
throwing light on the mountain territory peculiarities mentioned 
above. 

As has already been said, we attach decisive importance to 
anti-erosion forest cultivation in mountain regions of the southeru 
])art of the USSR. Afforestation works are being done on 
watersheds, on steof) slopes as well as in vvaslied-off and washed- 
out less steep sloj)iiig areas. In the areas intensely eroded within 
the most dangerous I orient flood basins, forest plantations of t ree 
species and shrubs of high melioration effect are being created. 
The least destroyed areas are used for forest-fruit plantations; the 
lower parts of the slopes best provided with moisture and thin 
soil-laid plots of water-bearing channels arc allotted for the 
most valuable forest and forest-fruit species. 

Success of forest c. Ill livatiou in mountain regions depends to a 
considerable extent on taking correct account of fore.st-cultivat ion 
conditions distinguished there by extreme diversity. Forest 
cultivation conditions in mountain regions are determined by the 
geographical position of tlie locality, by an orientation of the 
mountain ranges, by tlie area, height, exposit ion and character 
of the slopes, soils and vegetation. 

The geographical position, its short or long distance from great 
water spaces, from deserts irrigated by oases as well as the orien- 
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tation of the mountain ranges with respect to the cardinal points 
of the world and from moisture-bearing air currents determine not 
only the intensity of sun radiation but the degree of continentality 
of the climate and damping of one or another territory as well. 

Mountain regions in the territories of Middle Asia remote 
from extensive water spaces are distinguished by severe continen¬ 
tal climate which intensifies airing. 

Of decisive importance in mountain regions is the locality 
height above sea level. With ascent into the mountains pressure 
falls, direct sun radiation inereasos and I he content of steam in the 
air becomes less. This causes increased evaporation of moisture. 
With ascent into the moiiiitaiiis, the temperature of the air falls, 
vegetation periods become shorter, I hereby conditioning the 
diminution of the growth of tree species. Quantity of precipita¬ 
tions is also greatly influenced by the altitude of the locality. 
With an increase of altitude their quantity in general g^ow^s, bul 
the extent of this growing is differonl and depends upon the posi- 
tioji of one or aJiolher mountain range. 

With an increase of the altitude of the locality, not only the 
absolute quantity of precipitations increases but the quantity of 
precipitatioris falling in the form of snow and unfavourably 
inflnoncing the development of vegetation iucrea.ses as well. 

In spite of light, warmth and precipilalions in quantities 
quite sufficient for Ihe development of tree plantations, climal ic 
conditions in the major part of the regions of Middle Asia on the 
whole make it difficult !o create fhero high prodm I ive pianlal ions 
of great melioration effect. 

A cojisiderable part of the mountain regions in Middle A.sia 
(Pamiro-Alai and Kopel-Dag) is characterized by the same re¬ 
gime of almo.spheric precipitations. Their peculiarity consists in 
“dry season” at the foothills lasting for five months from May 
to October. Thus (he dry .season embraces a considerable part of 
the vegetal period during which only .>10 per cent of the annual 
precipitations fall. 

Success of afforoslat ioii works is decisively influenc^cd by the 
degree of soil damping. 

No less important is the exposition of the slopes that deter¬ 
mines the inten.sity of soil in.solation and the quant ity of surface 
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heating. All such expositions can he divided according to inten¬ 
sity of insolation determining the hydrothermal regime of the slopes 
into two big groups: intensely insolated dry slopes and little 
heated “humid” slopes. To the first group southerJi, southwestern 
and southeastern slopes are referred, to the second those of northern, 
northeastern and northwestern. Eastern and western slopes occupy 
an intermediate position. 

It is these slopes lliat deterinijie the choice of the prii)- 
cipal variety of tree species and shrubs for mountain afforesta¬ 
tion work. 

Humidity ol soils of one or another part of the slopes depends 
upon the position of the former with respect to the bottom of the 
latter. Investigations have shown that humidity is a distinctive 
properly of the lower part of the slopes. The higher along the slope, 
the less favourable the hydrological regime becomes for afforestation 

Of great influence on successful development of vegetation 
cultures in mountain regions of Middle Asia is the composition of 
the soils and the degree of their being washed off, determining 
not only the physical proper!ies of the soils but their niitrimenl. 
regime as well. 

(A)rrect coiisidera! ion of all di vm se forest-cultivation conditions 
of mountain regions and corresponding vSelccUon of the set of spe¬ 
cies to b(? cultivated prcideterinino to a considerable extojil the 
success of anti-erosion fores! cultivation in mountain regions. 

Proceeding from !Jie product ion experience we have and from 
the data obtained l)y cxperimenlal iiisUtutious in the sphere 
of forest cultivation in mountain regions of Middle Asia and 
southern Kazakhstan, the following variety of tree species and 
slintbs can bo recommended, 

(' o u i f e r o u .s .species 
Schreak spruce — Pivea Schretikiana F. et M. 

Eastern redeedar — Juniperus virginiam L. 

Zcravsliaiiian juniper — J, seravschanica Kom. 

Scmiglobe juniper — J, saniglohnsa Pgi. 

Crhnoan pine — Piiius Pallasinna Lamb. 

Eldaric pine— P. eldarira Medw. 

Deciduous species 
Ailunthus — Ailanthus glanduloffus Desf- 
Black locust — Rohinin psntdoaravia I.. 



Tien-Sbaniaii birch — Ih tula iianschanica Rupr. 
I’ontic hawthorn — Crataegus pontiea G. KocIj. 

Fine-leaved elm — Ultnus pinnato-ramosa Dieck. 
Common lioneylocust— Glf^ditschia triacanthos 1.. 
(]ut-leaved pear — Pyrus Regelii Rehd. 

Engflish oak — Quercus robur L. 

Jberian oak — Q. iherica Stev- 
Arborescont willows — Salix sp. sp. 

European hackberry — Celtis australis L. - 
Caucasian hackberry — Celtis caucasica W. 
Semyonov’s maple— Acer Sernenowii Rgl. el Herd. 
Turkestaniaii maple — A. turkestanicum Pax. 
Turkmenian maple — A. turcomanicum Pojark. 
Eastern black walnut — Juglans nigra L. 

Oriental planetreo — Platanus nrienialis L. 

Bollean’s poplar — Populus Dolleana Laucho. 

Black poplar — P. nigra 

Common ptirsimmou — P. pyraniidalis Rozier. 
European ash — Fraxinus excelsior L. 

Green ash — lanceolala Borkli. 

Pennsylvanian ash — F, pennsylvanica Marsh. 
Sogdianian ash — F. sogdiana Bge. 

Fruit species 

Apricot — Armeniaca vutgaris Cam. 

Cherry plum — l*runus divarlcaia Ldb. 

Vino — Vitis vinifera L. s. 1. 

Sour cherry — Cerasus vulgaris Mill. 

Common pear— Pyrus communis L. 

Riissianolive — Elaeagnus orienialis C. 

Bukhara almond — Amygdalus huchariea Korsh. 
Common almond — A, communis I^. 

Persian walnul — Juglans regia L. 

Carya — Carya pecan (Marsh.) Engl, ct Graebn. 

Peach — Persica T>ulgaris Mill. 

Plum— Priinus ferganica Linez. 

Common pistache — Pistacia vera L. 

White mulberry— Morus alba 
Black mulberry — M, nigra C. 

Shrubs 

Siberian peashrub— Caragana arhorescens L. 

Privet — lAgustrum vulgare E. 

Black cider— Sambucus nigra C. 
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Woodwaxen — rVewt.s/fl tincturia L. 

Talarian lKnioysurl<k‘ — talari ca L. 

Persian bladder SQ.wn - Colutea Paulsenii Kreyn. 

Mediterranean ground rljerry —Cerasus pseudo pro aim ta PojarU. 

Thorny almond — Amy^dalus spinosissima Bg(*. 

Sea buckthorn — Hippophae rhamnoides 

Forest cultivation conditions in the major part of mountain 
territories in Middle Asia are very difficult, therefore great impor¬ 
tance is attached to agrotechnique of cultivation of forest vege¬ 
tation. Not only successful growth and development of planta¬ 
tions depend upon it, but their very creation. Agrotechnique of 
forest species cultivation lias as its task accumulation and maxi¬ 
mum utilization of precipitations, therefore methods of agricul¬ 
ture must be on a high level. 

Of great imporlance for forest cultivation in mountain regions 
we consider to be soil processing. Taking into account the peculi¬ 
arities of t he regions of mountain forest cultivation and the char¬ 
acter of the measures taken, an over-all and belt preparation of the 
soil is applied. The belts can be either continuous or broken. In 
the areas washed off to a great extent and in the areas of torrent 
flood basins we apply terracing. 

In the forest culture areas with a gradient of 10°, permitting 
an over-all processing of the soil, we apply the following scheme 
of soil processing. 

In aut umn, at a date determined by the first precipitations, au- 

1 umn ploughing 26-27 cm. deep is used with a plough with colter; 
in spring, early two-track harrowing is used; befojc planting we 
use deep loosening (to 20 cm.) with ploughs without mould-boards. 

In case of forest-culture area profusely littered with weed, 
black fallow is used. 

Ploughing and loosening are realized across tJic slope. 

In the areas intensely washed off, with a gradient of 10“, prep¬ 
aration of the soil is carried on according to bells 1-2 m. wide 
arranged along the horizontals of the locality at a distance of 

2 m. from each other. To prevent run-off and wash-off, in the low¬ 
er part of the forest belts, small banks 25-35 cm. high are erected. 

In case of high gradient of the slope, processing of the 
i^oil with the help of usual agricultural machines is excluded, 

19 itoiipociil JlCCOHCACllMH H JlFfrOBOHCTDa 
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grader J^-2( >;\ caji bo used for the slopes with a gradient, of up to 
20-22 . 

Slopes greatly washed off and out, with a gradient of Ib-SO® 
and higher, from which a considerable amount of precipitation 
runs off, are terraced. 

('nnsirnction of lorraces is at Hie same time a method of soil 
preparation. For tlie slopes Iietter growji over with plants spe¬ 
cial grounds in chess-lioard manner are laid out between the ter¬ 
races. On (he slopes with a gradient of 15*^. in case of the terraces 
placed 4 m. one above another 2-3 lines of grounds are arranged: 
on the slopes with a gradient of 20^^^ — two lines, on the slopes 
with a gradient of 20-30"— one line. 

The grounds may be 1 or 2 m. w ide. One meter grounds are used 
for shrubs and two meter groujids — for planting tree species. 

The grounds are given a gradient contrary to that of the slope. 
1 and 2 m. cuts of the terraces can serve as grounds. 

To increase the stock of moisture on the grounds, small banks 
are erected along their sides which direct the water riin-off along 
the slope to the grounds. 

The grounds are constructed iu sucli a way that the fertile 
layer of the soil remains on their surface. For this purpose when 
constructing the grounds, this layer is removed and put oji the 
coiitineutal-rock slope (higher along the slope). When construc- 
tioij of the grounds is over, the fertile layer is spread over them. 

Terraces and grounds are constructed a year before afforesta¬ 
tion. 

Moufilains are afforestated by sowing and planting, depending 
on the biological peculiarities of the species cultivated and on 
economic and natural-historical conditions of the region where 
mountain afforestation is being done. 

Sow^n are the shrul)s and tree species which develop a man\- 
l>raiiched root system: oak, walnut, eastern black walnut, pistache, 
almond, black locust, hackberry, honeylocust, apricot, cherry 
plum, peach, sour cherry, Russianolive. 

All the other forest species are cultivated by planting 1-2 year- 
old standard seedlings with a well-developed fibrous root system. 

Fruit cultures are planted in fwo-ycar-old seedlings inocula¬ 
ted with cultural species. 
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In Ihe praiiico ni iinjuntaiii ail'orestation seeds MnU had been 
stored in Iho regiou of I bo work are used. The seeds are sown 
after approbal K)n al I lie control forest-seed stations. 

The plaiitini^ materials for moujilaiii afforestation works are 
grown in garden nnrserios sihiated witliin the region of llie works. 

I’lio lerins ot sowdng and planting the forest at (he pcrmanant 
jdace dojiend upon Iho local conditions and tiie melhods of forest 
cultivalion. The seeds of tree species wdiich are in need of long 
stral ification are sown in anlumn. Seeds of walnul, almond, 
pistache, apricol, poarh and oak are also sowmi in aui umn if 
I lie possihilit>' of I heir lieing plundered liy rodents is pre¬ 
cluded. 

see'ds whic li do ik»( require long si rat ifical ion an* sown in 

spring. 

Planting of seedlings and yonng pjanis is e.xeculed in spring 
and autumn. The best results in the mounlaius of Middle Asia are 
obtained froni early planling realized within two weeks aflc*r Ihe 
snow thaws, ik*! later. 

The care of I In' cultures cunsisls in keeping I lie soil and plants 
in good coiidilion. Tending of Ihe soil is one of the most im¬ 
portant links of inouiilain afforestation agrolechniqiie. It con¬ 
sists in loosening the soil and weeding the ground. Loosened are 
Ihe bottom and foresl-cnllivaled slope as well as the rneler- 
wide bell along (he fool of the l(*rraf e hanks. 

The grounds arc* siihjecled to over all loosening. 'I'lie soils ol 
lion-sleep slopes are l<»osc»ned with culfivators. 

The .second preparation of Ihe .*^oil depends upon the soil-climatn' 
ciindilions of the region the afforestation work is executed in, 
biological jieculiaril ies of the species u.sed, and Ihe density of 
planting. 

In the lower liell of mountains the preparation of the soil takes 
place more often Ilian in Ihe middle one, and in the middle belt it 
lakes place more ofteii I ban in the upper one. 

The [irocessing of the soil continues until high density of tree^ 
species and shrub crown is achieved. 

Under the difficult forest envirojiinenlai conditions of Middle 
Asia, preparation of I be soil lasts from 4-5 years. Within the first 
years it should be of special intensity. 
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Repeated preparation ol the soil wit Jiiii a year is delermijjed by 
the rej[,niiu> of atmosplieric precipitations, degree of condoiisalion 
of the soil and l>y the extent to which the soil is overgrown with 
weeds. In moist years tlie soil is prej)arod more often than in 
years with a smaller quantity of precipitations. As a rule, 
preparation in the first year lakes place 5 times, in the second 
year — 4, in the third — 3, in the fourth and fifth — 2 times. 

One of the measures of taking care of the cultures consists in 
mulching with use of straw and grass. 

Care must he taken of the trunks and crowns of trees. 

In case a considerable quantity of cultures die off, filling 
up is used. To determine the extent to which species strike root 
and develop in autumn, an inventory is made. 

2'he Fore.'ilrjf Department 
of the Ministry of Agriculture 
of the Uzbek SSH, 

Tashkent 



A. B. iKVKOB 


nPOBJIEMbI jl.VBPABIlOrO XOBiiHCTBA 
B CCCP 


li. Zii I KOV 

PJiOBLEMS OF OAKERY ECONOMY 
IN TT!E USSR 




nPOEJIEMbl AyBPABHOrO \03HMCTBA 
B CCCP 


^’J,y6oBbic .leca a (^(XIP cocTaB/iHioT jiHijjb okojio IVo t)6u;eH 
lUiomtaAif JiecoB (ioueTCKoro Coro.ia ii ira hhx o6.Tir>iuaH nacTb naxo- 
AMTCfl B iipeflejiax cBjmiienrKoii paimniiu, KapiiaiaMii m 

VpajiLCKHMH ropaMH. 

IlecMOTpfl Ha cpaBHMTeabHo Jie6ojibmoii y;^eJlbnbm Bee ^n^ubjjx 
jiec^oB (XX'P, JiH ();xiia ii.i HpOMapacTaiomux y nac apbbochbix iiopoA 
Jie uojibaoBaHaeb aa noeaeAime ABa c nojioBiiHoii BoKa, t. e. :mi 
Bce BpeMH cyiuc'C TBOBaiiiiH Hamero ;iecoBOA( TBa, tbkmm BHMMaHMOM, 
Kan ixyC). f)To ofrbHCHHCTcH Miforoo5pa3HbiM aHaMeriiieM ApoBocHHU 
Ay6a bo Bcex orpacjiax napOAiioro xoaniuTBa cTpaHw. 

/^peBecHHa Ay^a ii Apyrux TBepAOJiwcTBeHHwx iiopuA hobth 
yTpaTMjia aiiaBenHe expoMTejitHoro MaTepiiajia, ho aaTo iipMBAeKaeT 
MCKJiioMWTejibHoe BHMMaHHc KBK oTAejioHHwii MaTepiiajj. 

OoTpeGnOCTb B ApBBCCHHC A.VCa H Apyrwx TBepAO.TlWeTBeUtIblX 
llOpOA, paCTyiAHX COBMeCTHO C AyCOM, HaCTOAbKO BeAHKa, HTO iipa- 
BHTeJIbCTBGHHLie OprUHLI CCCP BBeAM CHGUIiaAbHUe MepbT, Ha- 
iipaBAeHHbie Ha coepeHxeHJie BwcoKOKaHecTBeHHbix acf^^****®® Ay6a, 
HCeHH If KACHa M o6H3LlBaiOIUHe BOOTH CTpOFHH VHCT HX, o5eCHe«IH- 
BaTb yxoA aa hhmh h iiponoAHTb pa6oTu do BoecTaHOBACJHMio ii pae- 
DiHpeuHio cwpbenoii Gaau avoobux aocob. 

flySoBwe Acea, paoiioAOJKeHHbie b aone AoeoexenH w cxenH, a 
xaKHce B ropubtx paiionax Hamen cxpaHU, budoahhiox h CoAbmyK) 

BOAOOxpaHHO-BamHTHyiO pOAb. 

IIpHCTeiiHbie Ay6paBbi, avoobro Aeea, paojioAOHxeuHbio ubboao- 
paaAOAax, iro Awy SaAOK m aowvOhii, HMeiox 6oAbffloe aHaneHHe ajih 
npHAeraHJiAHx k hhm oeAbCKOxorifliicxBeHHMX iioAeit, bxoah coexaB- 
Boif HacTbK) B o6iahh KOMDAeKo noAeaaiuHTHoro AoeopasBeAeHHR 





H cTenHwx JT rKH OCTeniiLix paironax enpoiieiii'Koii nacTu CoiicTci^nro 
Coiosa. 

Il3 Ayoa, pacrymero b CCX^P, iiaiiGojioe uiiipoKO npoA- 

CTaBricii iia paBinmax eBponcifCKOU HacTii ;i\5 jieTiiuii {Quercns 
rohurL,), Meiiee itiiipOKO avo 3UMnmi ( ^. peiraca LiebJ.), Bcxpeuaio- 
mniicH B ioro-3ajjaAiioii Macni ynpaiinw, iia KapiraTax, b KpijiMV ii 
Ha KaBKU.’je. CjiaHo pacirpocTpanoH cobmoctho c Q. prirara Liobl. 
;^yG ijymiTCTLiii ((>. ptihescens Willd.). Ha HOf)HOMopcK()M iiono- 
poTKhe KaBKaaa, b SaKaBjvaai.o, BCTpenaeTca cBwme 10 bii;iob Ayna, 
113 Hiix iiaii6o;iec' nacTO oopartywT jiecHwe iiaca'/KAeiiMH h hmch)! 
xoBHHCTBeHHoc BMaHeiiifc* Q, iberica Slew, Q, JJartwissiana Slew, 
{). longipes Slow ii Ap. 

Ha ^ajiBHeM HoexoKe CCCP npoiiBparraex avG MoiirojibCKHii 

(Q. mongolica Fisch.). 

^yo paenpoexpanoH y iiac ao GO® e. iii., iia Bceii rcppiixopiiH 
ox oeperoB Ba.Triiii( Koro Mopn a<» VpaAa ii or JIcHiuirpaAa ao 
K ptiMa n KaBKaaa, no ne B03Ae oopaayex ]iaca>KABHHH. 

B cenepHBix h ceBojxHBOcxoHHMx paiionax apoajia, b 3one xbom- 
jibix .:tecoB, Ayo BcxpeHaoTCHB BiiAC npiiMccH If iipiiypoHOH iipciiMy- 
lAGCXBCHHO K AO.TOHaM II HOflMaM pt'K. 

B 30He CMeiiiaHiiriix Jiecoii, b ce ceBopo-aanaAHoii Hacxii, AyO 
jipOH3pacxaox ii iiwe noiiMbi nan iipiiMet h^B xBoiinux Aceax, a Mccxa- 
MiT oGpaayex HeGoABiuiie poiun c vHacxHeM Aimw, KAeiia ii Ap. 
^aAee, k lorv aanaAHoii Hacxn 30 hu cMcmainiMx jiocob, tioabahiox- 
CH AyGoBO-rpaGoBhie Haca>KAeHiiH c iipiiMecbK) ejiu. 11, naKoiieix, 
b caMOM jFOHxHoii HacxH rjTOH 30HW (GcAopyccKoe II ynpawHCKoe 
lIoAocbe) iiaxoAHTCH KpyniiLie MaccHBu caMwx HbicoKonpoHBBO- 
AB'ieJu.Hwx B CCvCP A.VooBo-rpaGoHHX iiaca^KAeunii (I n Gohm- 
rexoB). 

B uoHxpaABiioif ij BocxoHHoii qacxAX 3oiiu cMemaiiiiux agcob 
A yG BCxpcHaercfl b eAOBu-uiwpoKojmcxBeHHHx Aoeax, oSpasya 
Ay6oBo-AHnoBbie HacaHCAcmia c npHMOCbio ocimbi h GopeaH. Hacaw- 
AOHiift c rocnoAcxBOM AyGa SAecb cpaBHHxoAbiio HCMHoro. JXyGo' 
itbie HacaHCJUHiiiH Majionpon3DOAHTejibHM — b cpeAHGM III h IV Go- 

HHXGXOB. 

B BocxoHuoii aaexH 30 hh CMcmaHHux agcob AyG iipHypoAGH 
xoAbKO K ninpoKHM uoHMaM H AOAHHaM pGK, HBpGAKa oGpasyH 
THM uaca^KAeHHH. ,Hy6oBHe HacaTKAGHHfl oxjiHaaioTcn sagcb HesHa*- 
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MiiTOJii.Hoii iiojiHOToii (0,4—0,H), ;(yGi.i HHaKopu.viuo, c, iiiMpoKoit, 
iiH.'UiO^oiiyineiiiioii ifpoiiow. 

npeo 6 jia;p»oince ajiancjiiie niHpoKojiHCTBeimwe ;^yf)oiJLi(? jioca 
iiMOioT B 30110 JiccocTcuif, icoTopyio no npasy nacTO Ha: 3 j>iuaTOT 
ny 6 paBHOM. /l,y 6 onLio jjoca npiiypoTOiibi 3 A 0 Cb raaBnuM o 6 pa 30 M j,' 

B03BB1IL1C11UHM ji03Hrj,iiHM pojibo^^a — Bo;i,opa3j|ejiaM, iiJiaTO, iipa- 
RTiTM B03HI>ItneUllI.IM GopCraM pOK, HO BaCTO BCTpoHaiOTCfl H B noilMax 
pOK. Jioca iipejicTaiijicMihr cjiokitmmii, MiioroiipycHiiiMH Ha(*.a>K- 
aOHHHMM C TOlIOHblM flpycOM H3 JIHIIBI, KJIOHOB, TpaSa H MJlbMOBLIX. 

B aaiiaAiioii Hacru jiecocToiiif (,^o ^j^iionpa) uaxo^HTCH HaHoojiee 
iipoii.'iBoaiiiTejiBHue I’paGoBMo ayripaBM c hcomom (T — II Sobbtotob), 
a B noHTpajiBHoii ^acTii (ao Bojmi) — K.:icHOBo-jmijoRLTe ay^>paBLj 
r flcoHeJVf. rjpoifaBoaiiTOJUiiioi'Ti, Hx iroHHjKaoTcfl B iiaiipaBjie- 

IIMM Iia BOCTOK H lOF .lOHbl (cpoaillliT COJIIITOT B IJ,eHTpaJIbBOil BaC/J'H 

.{oiibi II, K cenepy — 11,5, k boctokv if lory—III). 

B BOCTOMHoif HacTH jfococTeiiHoii aoHbi (3aBojj>Kbe) iipoiiapa- 
craioT ay 6 paBM Cos aceiia, b cpeaneM III ii IV noHUTeTOB. 

B aoHo Jiocof/roni! iiaxoaHTcn okojio ipcTii Bcero ^onaa ayCoBbix 
.aocoB CtX^P. 

B paiioHax iipoacToubH ii CTonii miipoKOJiiK TBomiHO ay^)oBwe 
jioca ecTocTBoiiHoro npoMcxoKaeHMH BCxpoBaioTCH npcHMymecT- 
BOMHO lU) CKJlOliaM H B TaJlBBOFaX OaJlOK IT BOHMaX pOK. B BWae 
iioiiMOHnux ay5pan ohm iipoHiiKaKvr aa.Tjee Bcoro Ha lor - b cTcub. 

TopiiHe ay^paiibi K'apiiaT, KpbiMa ii (^oBepiioro KaBnasa iipoa- 
< TaBjicHH rjiaBHUM o6pa30M Q. petraea Liebl. h Q. rohur L. (iia 
('oBopHOM KaBKaae). IIpoM^BoaHTOJibHocTb ay6oBbix jiecoB aaecb 
aUBHCHT OT BWCOTbl Iia^ ypOBHOM MOpH U aKCHOaUIUlM CKJIOHOR, 

KojieGjiBCh B npoAOJiax or 11 ao V ooiiHTOTa, rijiomaaB ropHux 
ay 6 paB cucTaBjifleT cBbiuio 15% (|)OHAaJ ayooBwx jiocob CCCP. 

riojiHOTa ayGoBbix uacaJHaeiruM b Cobotckom Coio3c b cpeaneM 
cocxaBjiflCT 0,7, KOJieojiHcb ox 0,6 ao 0,8. Hpirpocx b ayGoBux 
Haca^KaeHHHx b cpoaaoM cocxaBjiHcx OKoao 2 m® na 1 ra. 

^^y 6 B Cobotckom Coioae npoiiapacxaex b boctohhom Hacxii cBoe- 
ro ocTecxBOHHoro apcajia (b EBpoiie). Baecb komiijiokc jiecopacxH- 
TOJlbHHX ycaOBHli (ocoGoHHO K-TIIIMax) HOCKOJIbKO Xy>K 0 , HOM B cxpa- 
Ha\ Sanaanoif EBpoiibi. 

Bojiee >KecTKiie ycjioBMH npoHapacxaHHH ay 6 a b CCCP (pea- 
Kaa KbHXHHeHTajiBiiocxb KJiMMaxa, cyxocxb Boaayxa h iiohbh) 



B upoiiecce ero AJinreJibHoro AU TopHqecKoro paaBHTHH, Hecow- 
HeHHO, OTpaaHjiHCb Ha ero GKOjiornqecKHX CBOHCTBax. 

HecMOTpH Ha B&icoKyio TpeGoeaTejiBHOCTb k ycjioBHHM MHHepajiB- 
Horo H Bo;iHoro HHTaHUfl, jiy6 ii CCCP pacTOT h Ha MeaKHX na- 
MeHHCTux noHBax, Ha Goahux cyHecHx h wme uecKax. IllMpoKHii 
onuT cTenHoro jiecopa3Be;i6HHfl uonasaji bosmokhoctb BupaniH- 
uaHHH flyfia ho tojibko na BepHoaoMax, ho h na c.iaGocojioHneBa- 
TMx KamTauoBiiix noHBax. 

IIpH paaBOAOHHH jieca b ctouh avG OKaaajicH oahoh mb oojiee 
BacyxoycToifHHBiiix rjiaoHux nopoA, ocoGeHiio ero pano pacny- 
cnaiDiDiaacH ^opMa (Q, rohur L, var. praecox (Izern.). 

lIlHpOKHH lipOHBBOACTBeHHKiif OilLIT liepCOpOCKH HvOAyAOH HB 

paBHHx npHpoAHUx 30H CC(2P B paHOHu ^acyniJiuBhix cTeiiOH ioro~ 
BOCTOKa eBponcMCKoii nacTM CCCP iiOKaaaji paajuiHHMc peayjib- 
TaTu. Bcxoau, uoavbohhmo h 3 HioJiyAoif, 3aBe3eHHMXM3 3anaAUM\ 
paifOHOB CTpaHU, IlOrHGAU B HteCTKHX KAIlMaTHHeCKHX yCAOBHHX 
loro-BocTOKa; MOHCAy tom bcxoaw, nojiyBeHHUc ii3 woAyAOH aoht-. 
paABHLlX H lOrO-BOCTOHHUX pBHOHOB, OKaSaJIHCB 3HMOCTOHKHMli II 
BacyXOycTOIIHHBWMM. 

;.|,y6oBwe aeca CCCP, BKJiHiHan iia(‘a>KAOHiiH 113 Ay6a MOHroju*- 
( Koro Ha JlaABHOM Boctoko, ijohth] paBHBi no iinoniaAH ja,y6o- 
BUM jiecaM Bcex oBpoiieiicKHx rocyAapiTB bmocto b3htux, a no 
CBOOMY xo3HHCTBeHHOMy 3HaBeHHio 3aHHifaH)T AdHco Gojioe KpynHOe 

MOCTO. 

M3BecTHo, HTo Ay^OBue HacaHCAi^'HHH Aulviliii. llopBernM a 
lilBOAHH, HoaHaHHTOJibHue no njiomaAH, hmoiot Monhuiyio, mom 
B CXXP, TTpOH3BOAHTeJIbllOCTh H nO CBOHM HpHpOAHUM yCAOBHHM 
HO MOryT CJiyHvHTb 6a30H AAH BUpaUO^HBaHHH UOHHOH ApOBOCHHU. 

OGmapiiue no nnon^aAH AyConuc .icca (DpaHAHii, paoxyiAHe na 
AyHHiMX a-ih AyGa uOHBax h b ycnoBHHx npwMopcKoro KAHMaxa, 
MorjiM Cm cTaTB npenpacHOH cupboBon Gaaon aah BupaiAHBaHHH 
BucoKOKaHecTBCHHoif ApoBocHHu. J^yGoBwo ;ieca EenbrnH, Foa- 
AHHAHH H ^aUHH UpOACTaBJICHU ncGoAbUillMH llJlOU^aAHMH. 

SHaHHTeJibHuo no rrJiou^aAH h oTAHHaion^HecH bucokoh ifpoHd- 
BOAHTOAbHOCTblO Ay^OBUO AOCa HMOIOTCH B HcXOCAOBaKHM, TlOAblHO, 
BenrpHH, PyMUHHH, BaiiaAHoif FepMaHWH 11 ropMaiiCKOu AOMonpa- 
THHeci^oii pecnyGnHKe. B FpeJAHw, ConrapHH, KDrocnaBHH m AnGa- 
HHH anaMifTOAbHaH nacTb avGobux aocob naxoAHTCH b rojpHUx ii 



cyGaJiLiiMiicKirix paifOHax. ^^voobwc Jiec.a mtiix crpaa, ;^a ifCKJiKiHO- 
HHCM paBHHHHWX JIOCOB lOrOCJfiaBHH. O(‘ 06 oB UGHHOCTIl l£0 jTpe;^" 
CTaBJlHK)T. 

CocTOHHHe .Tiecon ^ianaAH<)B Eaponbi TaKOBO, mto apn;! 

;iM Ha nojiOBHHe Bceii nJioinaAW Jiecon BoaMOH^iio b HacTOfimee bih^r 
BwpamHBaHMe nciiHoii ApeBocHHw Ay6a. 

^yGoBBie >KG Jieca (XXIP, oroGeHno b .'iaiiaAHOH hhctm bohbi 
(‘M eniaHHUX AecoB, b .lecocTeiiii ii n ropiiux paiiojiax (’eoepHoro 
KaBKaaa, npeAciaBjicHw iipoifaBOAHTejihiiuMii m uenuLiMH Hacanc*- 
AenmiMif. He cjiyHaiiHo ApenecMHa dtmx HacancAanMn oneKb aabho 
HOJiyTOjia niwpf)K(K.> upHairaHHo if a MiipoBoM puHKo jiochhx Mare- 
pHaJIOB. 

CKaaauiioe we Mua^eT Be ooyCw’TOBMTh oroGoM BavKUocTii Boiipin oB 
AyGpaBHoro xoBHHCTBa b (X"CP, bGo, ohobhaho, AaBnue no bum 
MoryT npeACTaBjiRTb iiHTcpec, ho orpaBiiHHBa]OB[UiifCR upeAeJiaMM 

(x:gp. 

THni*! AyG^aux jiocoB, Kaic ii tbbm /joi ob Apyrwx iB>pc>A, a laK- 
iKC TunH yciioBiiii ifx MerTonpoMapacTaHiiH HaMajiw BUTeHCMBBo 
MavHaTbCH c HanaAa XX b., (* tox Jiop Kan BoajfUKJio rxpoHHoe, 
HayqHO oGocuoBaHHOc yneBiie o Tifnax .neca, t oaAaHBoc pyccKiiM 
yMeHUM iipo^. r. d). MopoaoBWM. 

3a MCTOKmee BpcMH b oGAaiTii MayMoiiMR tbbob AyOoBux necoB 
iipoAejiaua GoAbiiiafl paGoxa rpyniioii pyccKiix nccoBOAOB (iipocj). 
r. <I>. MopoaoB, anaA- I - il. Hwcoakhm, anaA. B. H. C'.yKaHCB). 
Ma ocHOBe Goraxeifniero MaTcpna;ja, naKonJieHHoro oTeqecTBeHBoii 
HayKoii b oGjiacTii nayqeHHH jiccopacTHTeJibHux ycjioBiiii n thdoh 
AyGonux .aecoB, b jiecoxoaHiicTBeHBOB npaKTiiKe C(XiP b ifatTfia- 
mee BpeMfl BpwHHTa KJfacc*H({»BKauBfl, paapaGoTanBaB HcecoioB' 
HWM iiayqHo-iiecAeAOBaTejibCKMM HHCTiiTyTOM .TiecHoro xo;ujH<*.TBa. 
(.'oraacHO BToii K.naccii^iiKauiiii, bco tbiiw ycjjoniiH MecToiipoH:i- 
pacTaHiiH pa 3 AejJHK)TCH na bhtb xoBHwcTBeHHMx rpynn: oqeHi> cy- 
xHe Ay^paBu, cyxne AySpasbi, cbokhg Ay^paBW, ojiaH^Hue m Cbipbie 
AyGpaBH, BOiiMeHBbio AyGpaBU. IVaaiAftH ^tmx rpyiin jioApasAe- 
Jiena na xoBHiicTBeHHbic rpynnbi thiiob AyGpaB. llanpiiMep, CBen^ne 
*^y6paBM iTOApasAOJiHWTCH Ha rpaGoBue, GepecTOBhie, K.TieHOBo-AH- 
iioBue, GAOBo-rpaGoBhie n cJioBO-KJieHOBo-jiHiioBLie. 

HcTopHH xosHHCTBa B Ay^<^B*^^ Jiocax CCX^P w anajiHa cTaTii- 
CTHqeCKHX, BeAOMCTBGHHblX B AITTepaTypBI.1 V MBTepHaAOB CBIIAO- 



TO.-JhCTByiOT (> TOM, 4TO JiyOOBhlG JIGCH B cpaBHHTeJIbHO llCJiaJICKOM 

jiponiJiOM (kohoi^ XVIll b.) aaimMajiii Gcrnoe o6mMpHHe n.TiomaAn, 
MGM B conpeMoilirwii nopiio;^. yniiMTo^KeHiic .lyCoBwx jiecoB ii iiepe- 
Bo^ iix B ^pynic Biiju>i yroAnii, onpeAeJifiBuiiiecfi cymHocTi.io Kami- 
Ta.TiHCTifBecjxoii t ncTOMhi iipoif.^BOAt TBa, nprtHHJiir ocoHo yrpoHtaK)- 
mne pa3Mopw bo BTopoii iiojjoBUHe XIX b., Kor;;a Gwjio BwpyGjiOHO 

II yHIlBTO>i;ei!0 OKO/IO IJO.nOBlIHbl BCOX ;x\ »10BI,IX JICCOB B JIOCO(*TOIinoii 
30He. 

npiiMt'HOHiJG cii.iorniiLix pyooK, oTcyTcTBiio aaooTLi o Boaof)- 
iioBJiGHuu jiyopan, jioyMeHiio (•oxpainiTi, caMoccB ;iy6a npnBeJiii 
BO MHOiHx i\3yBaax K yaMcne (mokiibix cexVicniibix paanoBo^pacT- 

HblX AyGpaB nopOCJIOBMMIl HHII, B nyBIIlOM ('.-lyBaO, IlOpCCJICBO- 
ccMeHHWMii Haca>K;5ciniHMii. JinaaiiTeJibiiafl rb7oma;tL ceMeiiHUx 
BMcoKOCTBOJiBTiiJx .'ivnpaB, naxo;^MBDTaai*H B BarTHOM B:ra;ioiiiiii, 6bi- 
jia iiepoBCAOHa b HiiaKocTBorfbiiiiicn (* oriopoTaMH pySKii ot 20 ao 
40 aer. 

Bo Miionix ( JTVBaHX na mcctc jiyooBwx apoboctoob bo3hbk\ih 
rpaoHHKn, ocithiihkii, KJieBOBo-juiTioBbie Hara}b;ieimn MKyrTapiiii- 
KOBMO 3apocmi. 

B npeAGJiax To,nbKO ynpanHCKoii CCP njioinaAB Haca>j{;i;emiM, 
i MeHBBmiix HeKor;ia fibiBmHe 3;iccb ;xy6oBbio jjeca, iro caMbiM cKpoM- 
HUM no;icBeTaM, cocTaBjiHCT cBbime 300 Tbic. ra. 

lIcCMOTpH Tia TO, BTO B VCJIOBIIHX HapCKOH PoCCHIl TpVXmMW JIC- 
coBo;ion Miioro GbiJio AJIH pacno HiamiH iipiTpo;ibi AyooBux 

jjefOB, iix B03o6HonjieHiiH u pa3Bo;mHw>J, ijoinee coitohhho ja,y- 

6()BMX JieCOB B yc.T10BHHX KanHTaJHlCTITHeCKOM CHCTeMbI X03HiiCTBa 
iipo;^oji/Kan() H3 ro^a b toa yxyAinarbCH. 

CoB0TrKr>0 lipaBHTeJfbCTBO npOBCVJO pHA 3aKOIIOAaTOJ]I>UblX 
Mop, nanpaBjicHHUx na yjiyBuncHHe coctohhhh .rociioro ({)onAa 
(XX>P, B TOM Biic.7ie H AvooBbix JTCCOB. C 1929 r. or[)aHHBeHO iipw- 

MOUGHHe AyoOBOfl ApCBOCllJIbl ^Jlfl I13rOTOBJJCHJTH pa3HbTX M3AeJIMi[ 
II pa3pa6oTaHiii McponpuHiiTH no BoccTaHOBJiennio ii pacuiipcHHio 
CbipbeBOH 6a3bl TBOpAOJlHOTBeiUIblX llOpOA. 

B 1931 r. iioHTn Bce AV^oBbic jieca, pacnojioweHiiue na paBrnme 
cmponencKOH hhcth C(X]P, 6ujjii nujiejieHbi b tbk Ha3HBacMyio 
«.BocoKyjibTypHyK) 30Hy», rAOOCHOBHOH aaAaneii Jiecnoro xoaniicTBa 
eBriHJiocb oGjieceiine Bcex uporaJiiiH, nycTbipeir h neBoacGno- 

BHBIBMXf* n JieCOCOK. 
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I.> 1936 1. uhijiM ni.i4(vjeiiw Bo;ioox()aHii()" 3 amJ 4 THwe jioca, li ico- 
TopiJM OTHocciia uoABBJiHioirum ^lacTh Rcex Ayrtouwx jjccori. Bjia- 
r();iapff CTporoMV po/KiiMv xoaHiicuta, ycTanoBjiGHiiOMy b jiocax 
BOAOOxpaHiioii 30HLI, orpaiinyeHHK) py6oK rjiaBHoro irojiriaoBaiiMii, 
niMpoKOMy paitnepTLiBaHiiTo par>OT n(> ncKyccTBCHBOMy BoaofBiOB- 
.iioiiiTK) Jieca, o6n3aTojiiiB(>My J^poBe;^oHllIo^ py6oK yxo;ja b ;i,yf)pa' 
Bax, 3iiaHiiTejii>Ho yjiy^iiiifjiocb o6u|ce coctohuhc ayGoBHx .focob 
H yBeJiHBiiJiacb hx ()6iij,aH ii;iojuaMi.. 

JJ^ocA'iXTOHHO cKaaaTb, MTO B iipe;i 0 Jiax tojii.ko yKpaHHCKoii CCP 
c 1931 no 1941 r. 6jjno 3aca>Keno ii aaceHiio ;^y6oBLiMii KyjiBTypaMW 
B rocy;iaj)( tbohjiom jiociiom ho cuHrafi co3fl;aime nojieaa- 

lUHTfiMx IIOJIOC ii KyjihTyp B KOJIX031IWX Jtccax, C Bume 200 two. ra. 

C 1943 r. 3HaHMTejiLHafl njion^aAB AyCoBwx jiocob nepcBc^^eira 
B jieca 1 M II rpyim. 

B jiecax I rpynnw rjiaBiioe iiojibaoBaHHo (rjiaBHwe pySKH) 6bijio 
ijpcKpamoHO. B Hocax II rpyiinu paaMop rjiaBiioro nojibaoBaHna 
lie npeBwmaoT paaMopon cpoAnero npnpocxa b xoaHHcTBo. Vkh- 
aaiiHUc MoponpiiHTtiH OKaaanH bojighchtojiiiHoc bjihhuho iia coctoh- 
lUie AyGOBUX jiocob, IlOBbirnCHHO HX UpOHaBOAMTOJIbHOCTB H ynOJIH- 
HOHHO 3aHHTOU IIMM njiojij;aAH. 

C 1945 r., no TpefiOBaniiK) opranoB jiecnoro xo3flMCTBa, jiecHue 
irayMHLie y^poH^AOunfl CCCP na'iajin mnpoKoe u paanocToponHoe 
nayqofiHO conpoMonnoro cocTOflHiifi ;iyooBMx jiocob CCCP n paa- 
paSoTKy MepoiipHHTMU no Aa^^iBneiiniCMy iioBMuicnHK) nx iiponaBo- 

AHTOJIBHOCTH H BOAOOXpaHHO“3amHTHOH pOJIH. 

B HacToamoe BpoMH jiocoxoaancTBOHHbio MoponpHATiifl 
^lepOHI^H pOBaHM, 

B AyCpaiiax iipjiHHTbi ciijiomnbie py6KH c iniipiiiioii jiococokh, 
Kan iipaBMAO, b 50—100 m, b aaBHCiiiviocTH ot Twna Jioca. 

Ha yqacTKax ocofioro BOAooxpaifno-3am,HTiioro anaqoHiiH ao- 
ijycKaKiTCH TOAbKO rpyniiOBO-BbiGopoqnbio m Ao6poBOAbHO-BLi5o- 
poHHbie pyGKH. 

PyGna b Ay^pasax paspeniacTcH, toabko b oceime-3HMHHH 
iiopMOA, c OAHOBpeMOiiiioir BbiBoaKoii npoAVKHiin 3a npojiejibT aoco- 
COKH. 

IIa ocHOBo npoBOAeiiHUx nccjioAOBamiH ii cnoAnaAbHO nocTaii- 
Jiojiiibix onMTOB no iiayqcHMio ({laKTopoB cpoAH Gwao ycTanoBAOHo, 
'ixo npn coMoniioM noaoGHonAeiutii AySpaB Hy>KHO yqiTTHBaTi> abc 



octiOBHue ij^SiSU B03o5iioBHTejii»Horo iipouccca: iioHBjieHUc caivio- 
ceBa M ero flajibneiiniMH pocT. OaKTopu SjiaronpHHTCTByK)- 

imie noflBjicHMK) caMoccBa (upopacTamie /KejiyAefi), ne Bcer^a 
OwBaioT djTaroiipMflTHbiMii ;i.jih oro AaJibHeiimero pocxa. 3HaTOHifo 
o;Mfiix II T 0 \ >Ke (JiaKTopoB cpeAW b iipouecce noHBJieHUfl h pocra 
caMO(‘eBa m-imchbotcji b ;iaBnciiMocTH ot reorpa^Hi^ecKoro paMoiia 
ri TBiia ycjiOBiiii xMeiTonpowapacTaHWH. ycTaHOBjioHHwe BaKono- 
MCpHtHrm B jioBBjieHmi ii pa:iBiiTifii jj;y6oBoro caMoceBa, paccMax- 
piiBacMbie BO B:^allM();^oiicxB^Ii co cpej^oii, jio:iBOJin.;iM iio-hobomy 
iiOAoifXTT K peKOMen;j,aJinii xoxiiiiBGCKifx iipiieMon (OMenHoro bo- 
;io6HOBjieHPiR Jiyda no;i iiojioiom. 

ycxaiioBaeno, hxo (*xoii(‘Hi> coxpaHueMocxii ( aMot oBa iio;i iiojio- 
roM coMKFryxoro na(*a>K;u»HHH aaBHcnr or xiiiia yi‘.rioBMit upoMa- 
pacxamifl m reorpa^BiBOCKoro nojioHxOHiiB. llHxeHcuBHOcxB oxna;ia 
(‘aMoceea ;^yoa mokho pervJiiipoBaTB jiecoxoaHih* xbghhhmh Mopo- 

iipMHXHflMM, rjiaBHLiM oopaBOM viipoinGHHeM cxpyKxypM Haca/K;u' 
MWfl. CxeJiGHh Hape>KHBaHiiH iiojioj'a h bobmojkhoctj, yMeHhiuoniiH 
oxnaAa pa:3JiHBniii iipn paaHWx (jiaKxopax BJconiHeii (*pe;^M. Ila- 
iipMMep, B cBe>Kiix H ( VXMX Avdpanax K)>KHoii jiecocrejiii yiipoiju*- 
HReM cxpyKxypi.! Tiaca>K;iermfl mO/Kho npo^^tjuixi* npoduBaHHe cawo- 
oeBa H noApocxa b Moc.xaxoqiioM ;ufH xoaHHcxBomnjx uojiob kojui- 
TOCTBe AO 4 5 jioT, B TO BpoMB icaK B cBOBCHx AyopaBax BeJiopyc- 

CKOii CiCP IIOflBHBUIHMCH CaMOCOB MOHvHO COXpaHnTb B XeBOHMO 

10 -12 Jiex. 

B peKOMGHAaUMHX I Ml ('OXpailGIJHK> Avda B COCXaBC MOJIOAHHixa 
iioAHepKHBaexcH ocoGoo aHaBenJie cBoeBpeMeiiHoro yxo^a aa caMo- 
ceBOM H noApocTOM Ha BbipyoKax (* nopBoro >ko roAa iioc.xg BbipyoKH 
Haca>KAeHiiH. y,TiyBmeHMo cocxaBaHaca>KAeHMif aanor yBOAiiBoiniH 
B HOM AyCa oGecnoBHBaoTcH cBoeBpeMeuHO iiponoAUMbiMii pyoKaMo 
yxoAa H B iiepByK) onepcAb ocBexjieHiiHMii it iipoHiifXKaMii. Khk? 
r. <D. MopoaoH jiifcaji, hxo ^Kyjjbxypbi Avda oea yxoAa — Haiipac- 
nafl xpaxa aoium" ji i ii/r, iioiipocxy oeccMbK .nima, hto KyAbxypw 
Ayda II yxoA aa hhmh HepaapBiBHo a^^-hh^hw Ghtb r.BHaaHBi Apyr 
(* ApyroMj). 

7eopBH H jipaj^TJiKa .lecnoro xoaflitCTBa BbJi>aooTajiM opwrif- 
iiajiBHMe chocoGm pydoK yxoAa b AySoBwx iiarayKAOUHHx (Kopw- 
AOpHuif cnocod MojiMaiioBa ii Ap-)- rnocoGw, ecjiH ohm iipuMe- 

HHIOTCH CBOCnpOMeHHO M V VHOXOM .TTecOpaCTHXO.lbHOH oGcxaHOBKH, 
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rapaHTwpvKiT roxpaHeHwe ;iv6a b cocraBe ^opMupyiomiixcn naravK- 
aeiiMM. 

lU'KyccTBeHHLix ;ty6oBw\ Haca>K;^eHBB MMeex y nai* 
oojiee HCM cT().7ieTirK)K) 

KjiaccHHecKHe o6pa:viu»i (Teniforo .:iecopa:<Be;ieHiifl iia coTHfix 
TucHH roKxapoB, rjio orHOimoii .locooopanyioinen iiopo;p)iT >ib- 
.iHercH Ayf5, CBiT;xoTcjii.(*TByKiT OTOM, BTO Bania oxeqecTBOHHaH Jieco 
Bo;^CTBeniiaH iiayna u iipaKiifKa yc*ueinnn pa^peiuiuiii Boirpoc o 
( osabhhh h( kj^cctbghhtjIX ,iy6oBbix Haca/ixMeHiiit Aa>KC b caMwx 
>Kef*XKiix ycJioBHHx cyxHx cTejioif. HaH^ojiot^ pacnpofTpaneiiHUMH 
H ^(|^()»GKT11 BHblMtT flBJIHK)TCfl pfl^OBMC DOCOBhl IfJiH flOrajtKM ;;>T)a 
c o6fl3aTejihHbiM yxojtoM .la KyjihrypaMii. 

^y6oBW0 Jieca c-xiy/Kax 6arum ,ijih aaioxoBKn ceMHii, fipcMna 
aua^eHUUx ajih Gojitinitx no Maciirra6y o6.7ie(‘Mxejii»ifwx paoor h 
(T eiiii. Heo6xo;tHMorTi> oHceroAHO ifMexr. AOcraxoBHoe kojjhhoctbo 
•/Hejiywii ;<acTann;Ta nayniiTb npMHUHW, BuauBaioiaHO xan Ha:u>i- 
BaeMyK> 4<iiepHo;iHMHocxb» njio;xoiiomenHH jxy6a. nnyHoKHe ii Bte 
cxopoHHMo MC(‘jie;ioBaHMH iioKaaajiH, bto xaicaH nepHO^HBuot -i >. 
ne HBjiHexcH ero oiToj^iorH^ecKHM cbohctbom n mxo Ay5 mohcgt ir. io- 
.lOJTOCIlXb CHCCrOAHO Iipw 6jiaronpMHTHOM COBexaHHlT yCJIOBHH BHeilJ 
neii c-peAbi. VcxaHOBJicno xaK>KC, mt«) o^hum Ha ochobhbix (|)aKTo- 
pOD, jiWMHTHpyioinMx c6op /Kejiy/^eH, hbjihcxch uOBpeH^aeHiio itx 
>KeJiy;ieBj>iM AOJironocifKOM (Bahninus ^Inndium) w nJioao>KopKoii 
(Laspeyresia splendatm). 

OniiiXHO-npoiiaBOACTBeHBuo paooxbi, jipoBeA^HHbie no Gopi.oe 
t >javiy4eBbiM;;o.riruH<H iiKOM]iipM uomoju;ii aBnaxuMonLiJiHBaHHH avc- 
TOM reKcaxjiopana, noKaaaJiH 34M|)eKTHBnocxi> axoii 5opi.5w n Boa- 
MOHwocxh coxpaiieHHH ypojKan. 

Mi xopHH BeACHHH jiGCHoro xoaflHCTBa B ;iy6paBax, HMeiomHOcn 
aOCTH/KGHMH COBeXCKOlf Ha VKH M npaKXHKM II03B0nnK>T yXBCpJK^iaXJb, 
4TO B yCJIOBHHX COBCTCKOro TOUHa/lHCXHqeCKOro npOMBBOACTBa 
ocHOBBLie npoCjiCMU xoaniirTBa b ,iyT>OBi>ix necax CC.CF^^ paapo- 
ineHBi. 

BjinvKaiimMc aa;^aqM b oGnacTii BOAenHa JiecHoro xoaawcTBa 
B Ay6oBwx Jiecax, iiaA paaperaeHiieM KoxopMx y>Ke pa6oTaK)T co- 
BexcKaa nayna m iipaKXKKa, caeAyiomHe: 

1. McnpaBJiGHne (peKOHCxpyKUHa) MajioueHHUx, paccxpoGH- 
Hux n Ma.TionpoifaBOAWTenf>Hiiix HacaTKAennii Ay6a. 



2. PaciimpeHWo iK^oiuajui ;i\r)OBi.ix !ia(*a>iva'HHM, iviamiNM of*- 

paaoM aa imut u])0()upaa0Baiiiia ociiiihiikob, rpaoiiaKOB, jiHiuia- 
KOB H ;i.{)ynr\ aacaaviiOTiiiii, CMCHMBniiix b cboo BpoMH uoanbie a bm . 
ooix(Mipoii;tB 04 HTo.Ti.i{wo uaia>KAeiiMfl zi:yoa. JIo opifeirnipoDcnmuM 
noAcqeraM, b peayjiBTaxc JipoBOAt'Biia axoio MopoiipiTHTna m(»kho 
Gvaot yBiiJiHTiHTh ii.;i(>in,aAi> AyGoBbix .nccoB ao 1 ra. 

3. ycTaiiou.;ieHHe TaKifx (.nocoooB iviaBHbix pyiGoK b ropaux ;i;y- 
Gobbix Jiecax CeaepHoro I\aBKa;{a, KOTopwe AouycKaioT bo3MOH{- 
HOCTb KOMnacKciKni Mexaniiaaniiii Bcex jiccoaaroTOBHTcviBHLix paGoi 
Ji OAHOBpeMCHHo oGecnoHiiBaioT 3(j|)^eKTHBiioe BoaoGaoBJieHMe jieca 
II coxpaHeHHe mm BOAoovpaimo-samMTHJJx 4)yiif;uHji. 

4. yTo^HoiTHo ( itocoGob jiecoBoccTaiioimTCJibHMx pyGoK B Jie¬ 
cax I rpyniTBi c OAHOBpoMonifbiM oiipeacjicHMeM Boapacra aaiuHT- 
noil cnojiocTH iiacaH^AeuMM. 

5. /l,ajrbHoiiinee ycoBopiucHCTnoBaiiMe moto.^ob aBMaxHMGopbGbi 
c nepBiiqHUMU BpoAMTojiaMW b ;iiyGoBbix .necax. 

Bcecoioiiimu nayHHo-uccAedommcjibcKuu 
uftcrnumym Jiecnoao xodHucmea 
MuHUcrnepcmea cejitCKoeo xoanucrnea CCCP 
HyuiKUHO 



PROBLEMS OF OAKERY ECONOMY 
IN THE USSR 


Oakeries in UioUSSB c-ons( ilutc onl\ abonl ojie per cent of the 
total forest area of the Soviet Union, the major part of them heiiiff 
on the territory of the European plain hetweoji the ('.arpathian 
Mioiiiitains and the Urals. 

In spite of the relatively snnall ])eiTeJ)l a^^e of oakeries in tJie 
USSR not one of the species ^rowin^ in our country has received 
as much attenlion as the oak in the last two and a half centuries, 
that is, tJirou^hout tJie existence of our system of silviculture- 

'rhis is due to the manilold importance of oak limber for all 
branches of our Jialional (»conomy. 

Oak timber and that of other hard-wood deciduous species are 
now almost of no import aiice as huildinjr malerial but att racts 
exeptional attention for decorative purposes. 

The demajid for oak timber and that of other hard-wood decid¬ 
uous species growing alongside of oak is so enormous that USSR 
govcrment orgajiizations have taken special measures t-o preservt* 
high qualitative oak and maple-trees, to iiave them registered, 
to assure tending them and to carry out work on the rehabilita¬ 
tion and expanse of the raw-material base of oak forests. 

The oakeries situated in the forest-steppe and steppe zones 
as well as in mountain regions of our country are also very impor¬ 
tant as water-protectors and field shelters. 

Border-stepj)c oakeries situated at watersheds, at the bottom 
of ravines and hollows are of great importance for neighbouring 
argicultural fields as a component part of the general complex of 
field-protecting forestry in the steppe and forest-steppe regions 
of the European part of the Soviet Union. 

20 Boiipoou JiecoBc;(enu}i n JiecoBOAC’TBa 
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Of all the oaks growing in the USSR, the one found most fre¬ 
quently in the plains of the European part of the country is 
Qiiercus robiir L., that of Q.pelraea Liebl., found in the soutli- 
westorn part of the Ukraine, in the Carpathian mountains, the 
C.rimea and Caucasus is met with less often. (>. y^e/raca Liebl. and 
Q, pubesccns Willd. arc found less frequently. On the Black vSea 
coast of the Caucasus and in the Traiiscaucasus more than 10 oak 
species are to be found, forest plantations being formed in most 
cases of Q, iberica Slev., Q. Uartiiyissiana Slev., Q. longipcs 
Stev. and other species of economic importance. 

The Q. mongoliva Fiscli. is to be found in the Far East of 
the USSR. 

The oak-tree grows in our country as far north as up to 60®, it 
exists over tlic whole territory from the shores of the Baltic Sea 
to the Urals, and from Leningrad to the Crimea and the Caucasu.^. 
but not everywhere docs it form plantations. 

In the northern and northeasterii regions of its natural area, 
in the zone of coniferous forests, the oak-tree is met with as an 
admixture mainly iji the river valleys and floodlands. 

In the northwestern part of the zone of mixed forests, the oak- 
Iree is also found outside the floodlands as an admixture to 
coniferous forests and forms at some places small groves together 
with the linden, maple and other deciduous species. Further on, 
to the south of the wcsiorn part of the mixed forest zone, oak- 
hornbeam plantations with an admixture of spruce are met with. 
And, finally, in the extreme southern part of this zone (Byelorussian 
and Ukrainian woodlands) oak-hornbeam j)laiitations (bonitets 
1 and la) are found in the form of big forest masses. 

In the central and easterJi parts of the mixed forest zone llu^ 
oak-tree is met with in spruce-deciduous forests forming oal;- 
linden plantations with an admixture of asp and birch. Plant a 
lions dominated by oak are relatively rare there. Oak plantations 
are of low-productivity-on an average of bonitets III audIV. 

In the eastern zone of mixed forests the oak-tree is found only 
in wide floodlands and in river valleys, sometimes forming 
plantations. These plantations arc characterized by inadequate 
fullness (0.4-0.6), the oaks are not high and have wide, low- 
situated crowns. 
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Of major importance are the oak-docjduous forests in the for- 
cst-steppe zone which is often rightly called the oakery zone. 
Oak forests are situated there mainly on elevated relief positions * 
watersheds, plateaux, elevated river hanks on the right hut ofteJi 
they are also met with in river floodlands. 'riiese forests are found 
in the form of compound many-storeyed plantations with a 
shadow storey of linden, ma])le, ash, etc. 

The most productive ash-oakeries with an admixture of horn¬ 
beam (honitets l-Il) are to he found in the western part of 
the fort\sl-ste])pe zone and maple-linden oakeries with an admix¬ 
ture of ash—ill the central part (up to the Volga). Their pro¬ 
ductivity diminishes in the direction of the eastern and southern 
parts of the zone (average honitet in the central part of the zone is II, 
in the northern part—II. 5, in the eastern and southern parts—111). 

Oakeries without ash, having an average honitet of 111 and 
IV, are met with in the eastern part of the forest-steppe zone 
(Volga region). 

About oiie-third of the wdiolc oakery fund of the USSR is 
concentrated in the forest-steppe zone. 

In the border regions of the steppes and in the steppes thorn- 
selves, natural oak-deciduous forests are found mainly on the 
slopes, in the thalwegs of ravines and in the river floodlands. 
Oak forests growing in floodlands. are found in the extreme 
southern parts of the steppe zone. 

The oakeries in the Carpathian mountains, Crimea and North 
Caucasus are composed mainly of Q, petraea Liebl.and Q. roburL. 
(the North C-aucasus). Productivity of these oakeries depends upon 
tile height above sea level and the exposure of the slopes, and 
varies from honitets II to V. The area of the mountain oakeries 
c^onstitutes more than 16 per cent of the whole oakery fund of the 
USSR. 

Fullness of oak-plantations in the USSR on the average con¬ 
stitutes 0.7 and varies from 0.6 to 0.8. Average increase in the 
oak-plantations is about 2 m"* per hectare. 

Oak-trees in the Soviet Union grow in the eastern part of its 
natural European area. The complex of forest growing conditions 
there (especially climate) is to some extent worse than in the 
western European countries. 


20 * 
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The rigorous conditions for growing oak iji the USSR 
(sharp continentalily of the climate, dryness of the air and soil) 
no doubt affected its biological properties in llie process of its 
historical development . 

Notwithstanding its great demands on the conditions of min¬ 
eral and water aliment at ion, the oak-t ree in the USSR abso 
grows on shallow rocky soils, on poor sandy loams and even on 
sands. 

Extensive experience in forest cultivation in steppes has 
shown that it is possible to grow the oak-tree not only on black 
earth but on weak-saline chestnut soils as well. 

Forest cultivation in steppes has shown that Ibe oak-tree, es¬ 
pecially the early blossoming {Q. robur L. var. praecox Czern.), 
to be one of the most drought-proof species. 

Extensive experience in acorn trans])ortation from different 
nat ural zones of the USSR to the arid step|)o regions of the south¬ 
east of the European part of the Soviet Union has shown differ¬ 
ent. results. Shoots giown from acorns brougiit from the westojn 
regions of the country, i)erished under the harsh conditions of the 
southeast, whereas shoots grown from the acorns of the central 
and southeastern regions proved to bo frost resisting and drought- 
proof. 

Oak forests of the USSR,*including Mongolian oak plantations 
in the Far East, are almost equal in area to the oak forests of all 
European countries taken together, and arc oven more signif¬ 
icant when their economic importance is considered. 

It is known that oak plantations in England, Norway and 
Sweden occupy an insignificant area, are loss product ive tlian those 
of the USSR, and bocau.so of their natural conditions, they cannot, 
serve as a base for the cultivation of valuable wood. 

Extensive areas of oakeries in France growing on soils most 
favourable for tlie oak-tree and in conditions of marit ime climate 
might have become a fine raw-material base for production of 
exellent timber. Oakeries in Belgium, Holland and Denmark 
occupy small territories. 

There are considerable areas of bigb-productive oakeries 
in Czechoslovakia, Poland, Hungary, Rumania, Western Germany 
and the German Democratic Republic. In Greece, Bulgaria, 



Y uf^oslavia and Albania a considerable pari of the oakeries is 
situated in mounlaij) and .su]>al])ine regions. The oakeries in these 
countries, except lor the forests of Yugoslavia situated in the plains, 
arc of no special importance. 

Oak forests in Western Europe are in such a state that it is 
hardly possible at preseJil to raise (he valuable oak wo(jd 
there. 

The oakeries of iJie USSR, especially those growing in (die west¬ 
ern part of (he mixed forest, zone, in (he forest steppe and in 
the mountain regions of (lie North Cdaucasus, consist of liigh- 
productive and valuable plantations. It is not accidental then 
that the wood produced in those plantations has long since been 
universally recognized in the world timber market. 

What has been slated above cannot but emphasize the 
special importance of the problems of the USSR oakery economy, 
for it is evident that data concerning it can ho of interest far beyond 
the borders of the USSR. 

Both oakery typos and the types of all the other forest species 
as well as the t ypes of their environmental conditions have been 
thoroughly studied from the beginning of the XX century, when 
a consistent, scientifically-grounded teaching on forest types 
was elaborated l)y the Russian scientist, Professor G. F. Morozov. 

Since then much work ou the study of oakery types has been 
done by a number of Russian silviculturists (Professor G. F. Mo¬ 
rozov, Academician G, N, Vysotsky, Academician V. N. Suka¬ 
chev). Willi Ihe wealth of material in the field of forest growing 
conditions and oakery types accumulated by science in our 
country, a classification elaborated by the All-Union Scientif¬ 
ic-Research Forest Institute, has been adopted in the forestry 
practice of the USSR today. According to this classification all 
the types of enviroiimental conditions are divided into five eco¬ 
nomic groups: very dry oakeries, dry oakeries, fresh oakeries, 
humid and wet oakeries, flood-land oakeries. All these groups are 
in turn subdivided into forest type economic groups. For example? 
fresh oakeries are subdivided into hornbeam, birch bark, maple 
1 inden, spruce-hornbeam and spruce-maple-linden oakeries. 

The history of oakery economy of the USSR, an analysis, of 
the literary, statistical and departmental , materials show 
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that in the relatively recent past (the end of the XVIII century) 
oakeries occupied areas more extensive than nowadays. The destruc¬ 
tion of oakeries and their transformation into forests of other 
types as a result of the capitalist system of production reached 
dangerous dimensions within the second half of the XIX cen¬ 
tury when about half of all the oakeries in the forest-steppe zone 
were cut down. 

Clearing systems, a disregard for regeneration, inability to keep 
t he oak self-sowing, in many cases resulted in turning compound 
seed oakeries of different age into verdure ones or at best into 
verdure-seed plantations. A considerable area of seed high-trunk 
oakeries owned privately was transformed into low-trunk forests 
with cutting rotations from 20 to 40 years. In many cases where 
oak stands had been situated before, hornbeam and asp groves, 
maple-linden plantations and shrub overgrowths sprang up. 

In the Ukrainian SSR alone the area of plantations which 
replaced the oak-forests previously standing there, exceeds, accord¬ 
ing to the most modest calculations, 300,000 hectares. 

In spite of the fact that in tsarist Russia silviculturists did 
much to study the nature of oak-forests, their regeneration and 
cultivaUon, the general stale of oakeries under the capitalist econ¬ 
omic system grew worse from year to year. 

The Soviet government has passed a number of laws to improve 
the state of the forest fund of the Soviet Union, and of oakeries 
as well. Since 1929 the use of oakwood for the manufacture of 
certain Articles has been restricted and measures outlined to restore 
and enlarge the raw-material base of hardwood deciduous species. 

In 1931 almost all the oakeries situated on the plains of the 
European part of the USSR were declared to be a so-called forest- 
oultural zone where the principal task of forestry was afforesta¬ 
tion of all the glades, waste-lands and cutting areas which had 
not been regenerated. 

In 1936 water-protecting forest shelters were set apart and most 
of the oakeries were included in that list. Owing to the strict 
economic regime established in the forests of the water-protecting 
zone, to the limitation of industrial cutting, to the intensive de¬ 
velopment of artificial forest regeneration, to the introduction 
of compulsory cutting of forest maintenance, the general state 
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of wood in oakeries considerably improved and their total area 
increased. 

Suffice it to say that in the Ukrainian SSR alone from 1931 
lo 1941, 200,000 hectares of land were planted and sown to 
oak-cultiires in the stale forest fund, not counting field-protecting 
bells and cultures in kolkhoz forests. 

Since 1943 considerable areas of oak-forests were transferred 
to the forests of groups I and II. 

In the forests of the first group industrial cutting was stopped. 
In the forests of the second group the volume of exploitation cut¬ 
ting does not exceed that of the average increase in the given forest 
economy. The measures indicated favourably affected the state of 
the oakeries, increased tlieir productivity and extended the area 
they occupy. 

Heginningfrom 1945, forest scientific institutions of the USSR, 
at the instructions of forestry departments, started extensive and 
diverse investigations into the present state of oakeries in the 
USSR, and outlined measures for further increasing their produc¬ 
tivity and water-protecting shelter role. 

At present forestry measures are differentiated. 

In oakeries clearing systems are adopted within cutting areas, 
generally 50-100 meters wide, depending on the forest type. 

In plots of special water-protecting shelter importance 
only group-selection and voluntary-selection systems arc 
permitted. 

Cutting in oakeries is permitted only in autumn and winter 
with simultaneous transportation of the timber from the terri¬ 
tory of the cutting area. 

The investigations undertaken and the special experiments 
to study the environmental factors, have established that where 
oakeries regenerate on the basis of seed-sowing, it is necessary to 
take into account two principal phases of the process of regenera¬ 
tion: springing up of self-sowing and its further development. 
The environmental factors favourable to self-sowdng (germina¬ 
tion of acorns)’are not always favourable to its further development. 
The importance of the same environmental factors in the process 
of springing up and development of self-sowing varies in accord¬ 
ance with the geographical position of the region and the type 
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ot'environmental conditions. The established regularities of spring- 
iiig up and develojunent of oak-tree self-sowing made it possible 
when considered in their interaction wutli the surroundings lo 
find a new approach to the technical methods of rehabilitating 
the oak by sowing under the crown. 

It has been established that the extent to which self-sowing 
is retained under thick crowii planlalions depends upon the type 
of their environmental condilions and upon their geographical 
location. The frequency of the disappearance of the sedf" 
sowing of the oak can be regulated with the help of silvicultural 
measures mainly by simplifying the slrucluro of the plantations. 
The degree to which the crown can be thinned and the possibi¬ 
lity of prolonging the period of self-sowing are diffejent, depending 
on the different environmental factors. For example, in the fresh 
and dry oakeries of the southern forest-steppe it is possible by 
simplifying their structure to prolong the period of self-sowing 
for 4-5 years and to increase the number of young plants to tlie 
quantities sufficient for economic purposeswhiJeinfrcsh oakeries of 
the Byelorussian SSH self-sowing can be kept up for 10-12 years* 

In recommendations’ made to preserve the oak-tree as a com¬ 
ponent of the undergrowth, special importance is attached to 
timely care of self-sown acorns and of young plants in cutting areas 
beginning from the first year after the plantation has been cut. 
Improvement of the plantation composition by increasing its oak- 
tree component is achieved by timely cutting of maintenance and 
in the first place by thinning and clearing it from dead stands. 
G. F. Morozov wrote in his time that “neglected oak-tree cultures 
are a useless waste of money and strength, simply senseless", and 
that “oak-tree cultures and tending of them should be indissol¬ 
ubly connected with each other/' 

The theory and jjractice of forestry have worked out original 
maintenance cutting-systems in oak-tree plantations (Molchanov’s 
passage system and others). These systems if applied at the right 
time, and with due consideration for the environmental forest- 
growing conditions, assure the conservation of the oak-tree as 
a component of the plantatiojis being formed. 

Artificial oak-plantations have been created in our country 
for over a hundred years. 



Classical examples of steppe forest cultivation on hundreds 
of thousands of hectares whore oak is the principal foresl-forming 
species prove that our native forestry science and practice have 
successfully solved the problem of j)janting artificial oak stands 
oven under the harsh condilionsof dry stej)pes. The most wid('- 
spread and effective method of cultivation is sowing or planting 
of oak-trees in rows; tending of them is obligatory. 

Oakeries ar(> a seed storing base for large-scale afforestation 
work in the steppes. The jieed for a sufficient quantity of acorns 
every year has com]H‘lled us to study the reasojis for the 
so-called “periodicit y” of oak-tree fruit-bearing. Deep and thorough 
investigations have shown that such periodicity is not its bio¬ 
logical attribute and that tlie oak-tree can bear fruit every year, 
favourable environmental factors permit tiJig. It has also l)eeii es¬ 
tablished that one of the main factors that limits acorn picking 
is that a(:orns are damaged by Balaninus glanditirn and by 
Laapeyresia splendana . 

Experimental production work on fighting the Balaninus 
glandium by means of spraying Jiexacbloride from the air 
has shown its usefulness and the possibility to conserve the? 
crop. 

The history of foresl economy in oakeries and t he latest achieve¬ 
ments of Soviet science and practice permit us to state that un¬ 
der the system of Soviet Socialist production the main problems 
of oakery economy in the USSR have been solved. 

Now Soviet science and practice are working on the solution 
of the following immediate tasks in the field of oakery economy: 

1. Reconstruction of low-value, disorganized and low pro¬ 
ductivity oak plantations. 

2. Enlargement of the area of oak-tree plantations mainly 
by means of removing the asp, horbeam, linden and other groves 
which in the past had replaced the valuable and high-productive 
oak-tree plantations. According to tentative calculations it will 
he possible by this measure to increase the area of oakeries to 
one million hectares. 

3. Establishment of those industrial cutting-systems in moun¬ 
tain oakeries of the North Caucasus that would allow the use of 
complex mechanization of lumbering and at the same time assure 
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^effective regeneration of forests and conservation of their water- 
protecting shelter functions. 

4. Specification of forest rehabilitation cutting systems in 
the forests of group I, with simultaneous determination of the 
plantation’s age for shelter functions. 

5. Further improvement of the methods of air-chemistry to 
combat the most harmful oak-forest pests. 


The All-Union Scientific-Jiesearch 
Institute of Forestry 

<tf the Ministry of Agriculture of the USSll 
Pushkino 



B. E. BMXPOB 


HGCJIE;[I,OBAHHfl CTPOEHHB 
H TBXHHHECKHX CBOHCTB APBBECHHBI 
B CBH3H C THHAMH JIECA 


V. E. VIKHROV 

INVESTIGATIONS ON THE STRUCTURE 
AND TECHNICAL PROPERTIES OP WOOD 
ACCORDING TO FOREST TYPES 




HCCJJEAOBAIIMH CTPOEllHii 
H TEXIIIIHECKMX CBO0CTB APEBECHllW 
B CBfi:m C THMAMM JIECA 


HecMOTpa na mnpoKoo ii})iiMeiioHjae iipoMWJiuicjiiiiocTi.io b 
iiocjiGAHHe roAM pa.'uioi o |)o;ia MorajuniMocKHx h HOMOTajuju^ccKiix 
MaTcpnajiOB, iiOTpcrmocTB HapoAJioro xoriHiicTBa CKX'P « bjjcoko- 

KaMecTiieHHoit AponcM iiuo na ro,ia h joa noapaeraoT. UoaTOMy o;i- 
Hoii H3 rjiaBiihix aaji.aq .’locoBo/utTim ocTaexc.H coa;ianiic bwcoko- 

lipOHaBOAHTOJIBUblX A})CMK)CTOeB, ;^aiOIHHX ApoaOCHfiy OTJrHqilMX 
T(*xmiHccKHX j^a^iecTB. 

Boiipoc O TOM, H KaKHX YCJlOBlIflX pOCTa (f)OpMnpyOTCH HBM^OJiee 
iipoHiiaH jipoBecHJia c iiaiiMeiiBuiBM noj)a>KeHiieM oo paajiUHiihiMn 
iiopoKaMH, AaBHO rtaHMisiaji pyccKifx jiocobo;k>b. Eiuo b iia^jajie iipo- 
mjioro CTojioTHfl n Pocciiir Gwjin iipoBoaeni*i iicfiojj 1,111110 oiiiiIti,i, h 

ICOTOpWX MCC.TieAOBaTO.TIll CTpOMIljimi, BhlfinilTI, CBHai, MOlKAy Ka- 
MOCTBOM ApOBOCMHLI H yCw^OUMHMll lipOHapaCTailMH AopoBbOB. 

TToaAHee, b uaHajie TOKymoro ctojtotmh, b Poccmtt boa BjiMminoM 
r. <1>. Mopoaona, pa3pa6aTbiBaBiiioro b to BpoMH y'^iomic o THiiax 
^loca, 6bijio iipoBCAOHo iieci^ojibBO MccBOAOBajiiiii ciioircTB ApoBociiiii>i 
B CBfl.3H C A06pOTUOCTl,l() llOBB, llOJlOBxOHlfeM A(TpOBbOB B IiacaBCAOHMJI 

IT jiaiioHaMH pocTa. Xoxn .tim pa6oTbi 11 bijubitau BAiifiiiiie 
IlOKOTOpLIX (JiaKTOpOB CpOAH Ha CBOMCTUa ApOBCClTllbl, HO OHIl llO 
C)WJIM lipOBOAGHW na .TIOCOTHTlOJTOrMMeCKOH Ol BOBO. TO BpOMfl OCV- 
niecTBHTB onpoACJieHiio ('BoiicTB ApeijecnHW c BcocTopoimiiM yMo- 
TOM ycjiOBMM npoMapacTauMB Gwjio BCCBMa TpyAuo. Jlocnaii thho- 
jiorHH ome HO GbiJia AocTaToqiio paapaGoraiia, n ycTanoBAeiiHc? 
TMiioB Jieca c yMOTOM MHorooGpaaHwx h cjioacHbix oc-ooeiiiiocTcii 11 x 
iipcACTaBJiHAO 3JiaHMTCJibHbio 3aTpyAHeHiiH; HO Gbuni hchm m ho- 
KOTopwe Bonpocbi motoamkm Mcc.jieAonanMM ApeBociiiiiii. 






B pesyjihTHTe HayHHoii AOfiTejii*HOCTPr Miiorax coBeTCKHx yqe- 
iiux, 3a uocjieAHHc 30 Jier paapafioTaiiu Meroj^bi aanjia^Kii npo6- 
iiwx rijioinaAevi, ()T6opa Mo;ieJibiiLix ;iepeBbCB 11 onpeAeJiemiH 
3HKO“MexaMHqecKnx CBoiicTB ApoBecHiiLi, CTaBuiHe oGnaaTejiBHUMH 
AJiH lUCJJOAOBaHIlii, lTJ)OBOJUlMbIX B CoBeTCKOM (lOlOae. 3tO H03B0- 
jiHjio oprajiii30BaTi> iiopaiiouiioo iiayqeHKe ApeBcciniw co Bcecxo- 
poMiiiiM yqexoM ycjioBnii iipoiiHpacxaiiiifl, xapaKTe])a Jieca h npe>K- 
Ao Bcei'o oro xiirioB. 

3x11 iio;viBe])AiiJin, qxo AOc/roBopiihie 11 iipau- 

xiiMtHKH na'/KHBie pa.'ijiii'jiui b cBoiicxBax ApoBecmibi iiaOjiioABioxcH 
B Kpaiiiiiix xnnax .let a no pa;i.y jipitanaKOB (GoHMxexy, cocxa- 
By, iJOJiHoxe, Bjia/KiTocTii noMBbi, pojii»o(l)y), Aaji(?i«o cxohiumx 
A pyr ox Apyra, 11 hxcj npii 3aKAa;xKO iipoOuhix iijiouj,aABM neo6- 

XOAHAIO BO3MOMO10 UOJIJIOO II BCOCTOJiOiniCO VHHXLIBaXB 6 hC>- 

jioriiMecKiie n jiccoBOArxBOBHBie ocooeHuocxn jiocMioro finoreo- 
u.eH03a. 

IlccAeAOBaHMH cxpoeniiH 11 ( BoiiixB ApoBeciinbi na jiecoxMiio- 
jiornqecKoi’[ ochobc GaMiipyKjxca iia oaiiom iia icopenHUx iiojiowieHHii 
conpeMeiiHOM MaxepiiajincTMuecKoii 6Ho:iorMHoCK()ii iiayKH — na 
yqeHHH o eAMHCXBe, o BaaiiMOCBBaii pacriiTeJiBiJOCXH r Bcex ycJiOBHii 
ee cyiAecTBOBainifl. 3x0 nojioKcuHe iipnMciiMxeJiLno k Jiecy 6 ijao 
B cecxopoHHe paapaGoTaiio aKaAOMiiKOM B. II. CyKaqeBUM n yqe- 
Biiii o jieciiwx Gnoreouciioaax, aajioHaiBineM iiayqiiLie ochobu kom 
iJAeKciHoro Bcecxopoijjiero iiccjieAOBaiiMH iiauiiix accob. B aio6om 
nine Jieca jcaobiih iipoHapacxaniui b Kaa^ABiii orAeAbiiwii mo- 

MCHT OIIpeAOJIfllOXCH COBOKyilllOCXblO BOaAeiioXBHH paCTHXeJIbHblX 
n /KMBoxHLix oprajinaMOB h Bncinijeii (})H3nKO-reorpa$HqecKoif 
o6(*xaHOBj{ii. 

Jlpn iiccwioAOBaiiim cBoiicrB ApeBccnnw b cbh31i c xmiaMH Aiu a 
oco6eHiTO Ba>KHO BO xoAiiKO yqecxb o6ii;oo BAiiaHiie ycJiOBHii npo- 
Mapacxanna na nponeccu ({)opMiTpoBaiiun apobociihij, ho it pnAo 
cjjyqaoB u ycxaiioBiixi, ripen Myn^ocrBOHiioe aiiaqeiiMO xoro hjim 
MHoro ^laitxopa b oxacabhocxm. IIccomiiciiho, qxo b KaH<AOM xhiio 
J ieca oOiAcc BoaAeiicxBHe Bcex ^aiixopoB CyAex paannHiiBiM, kbk 
C yAyx paajrnqiiiii h rAaniiiiio AeiicxByioii^ie $aKXopH. IIoaxoMy ajih 
pemoHHB HOcxaBAenHOM saAaqH xpeGyexca BcecxopoHiiHH h rayGo- 
KHii aiTajJHB AecopacxMxeJiBHUx ycjiOBHM h ocoGeiiiiocTeH ApeBo- 
CXOfl. 
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Oco6oe liiiMMaiiMe npn arax Hccjie^oBaimflx flojiamo 6j.rn>. 
o6paiuoiio ua CTpocmie ^pcuecHiiBi. MaBecTHO, bto niiomiiHo 
ycjiOBMfl cyu;ecTBOBaniiH BM3i»inaK)T y pacTcrmii aKOJioriiqecKHo 
iipMCIlOCOGjJeilllH, ICOTOpiJO BBJIHIOTCH CJieffCTBMGM OTHOIIIOHifH ;\ail- 

iioj o pacTciuifl K Ofq)y>KaioiJ|OM cpcAe. Cpo^a, BOSAeflcTBya iia j)a- 
(‘TCHHe, BaiineT ua ri])oii.ccc oCMeiia BcmecTB b hgm, a stot no- 
cjieAHHM — Ha CIO 4)<:>pMy, BHcmiiioK) n BnyTpeniiioK) Mop^)o,7iornio. 
liayBOHHe cbh3ii cTpoeiiMH ApcBocMiihi c ycjiOBHHMH npouapacramiH 
MMeOT HCK.TIIO'IllTCJ?BnO GoJIl.UlOO 3IiaH0ITIie, TaK KaK OCo6oiinO(*TM 
ce CTpoemia b aHaBirrejn.noii cTeuemi BjiMBKn iia cc ({)M3 mko-mc- 
xanMBecKiio ( BoncTna. TaKwe iipiianaKH, ican AwaMOTp u jumiia ana“ 
TOMHHecKiix a.ijCMeuTOB, Tojimiiiia oGojjohck kjk‘t<>k 11 cooTiioinciiiie 
paajmBiiiJX TiaiHiiii, b <jciioniiOM onpoACJmioT npomiocTB Apt-‘BocMiii>i. 
lloBTOMy iipiT HayBOBiin BJiiiaimH ycjiOBiiii iipoiiapacTaBiui ua ec 
cTpoemie ii iipii iicc;io;j.oBaHiin cBaaii (jaiamco-MexaiiHHecKHx cboiu-tb 
A pcBecMiiBi c eo cTpoeiiiicM ycTaiiaBjjMBacTCH Aeiii> uaKOHOMopiJo- 
(.TCli H BCKpiilBaOTCfl CyHlUOCTJb ripOIlCXOAHUl,BX HBJieilllii. 

noGJiCAyiomcM uor/rapaeMCH i^paxKO ocbothtb peayjiLTaThi 

llOKOTOpWX DKC BOpil MCll Ta Jib II bIX pa6oT. 

BjiHHiiiie TmiOB jieca iia TcxmiBecKMe cBoiicTBa apcbcchhi.i 
npoABJineTitH rjiaBHJ»iM oGpaaoM nepca HaMeiieHiio mhkpockojim 
BocKoro cTpoouHH, BejiMMifiiy iipiipocTa ApaBccHHbi, oGpaaoBainic 
II paaBMTHo Tcx luiii HHbJx iiapasMTapiibix h HenapaanTapubix no 
pOKOB (rilllJlH, CyKOBaTOCTH, KOCOCJIOfl, Kpoim If Ap.)- 

Ho xBoiiiibiM iiaMCojibmee kojiiibcctbo paGoT Cujjo bliiiojihcmio 
B oTHomeiiiJH ApeBccimbi cociibi (Pinus i>ilvestris L.). 

B jiecax ceBopa oBpoiiencKoii nacTH CCCP iianGojibiiiMMii aa 
iiacaMW BijicoKOKaMccTBoinioii ApeBCcHHbi xapaKTcpiiayioTCH Gopw- 
.jejiGBOMoinHnim (Piuclnm hylocomiosum). IlanGojiee bbicokho 

llOKaaaTCJIH ^BiaHKO-MCXailHHCCKHX CBOMCTB ApCBCCHHbl CBOllCTUeil 
Hbi THiiy jicca — Gop-GpyciiHHHHK (Piiietum vacciniosum), a 
HaiiMciibiune — c^ianioBOMy cocHfiKy (Pinelum sphagnosum). 
OcTajibiibie ranbi Jieca no npoHiiocTH ApcBecHiiu aaniiMaioT npo 
Me>KyTOMJioe nojio>KOHHe. 

PaaJIHBHfl B npOMlIOCTH oGyCJIOBJIHBaiOTCa phaom UpH'lMH. 

y AopcBbeB cocHHKa-GpycimaHHKa KaMGiii] npoGyjKAaoTca na 7- 
10 AHefi panbnic H Gonee HHxeHCMBHO oxKJiaAWBaeT kjioxkh Apene- 
CHHM, aeM y AepeBteB cocHana c$arHOBoro. IIo-paaHOMy b axHx 
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Twnax Jieca npoHCxoAflx upoueccH ^^opMHpouaHHfi ^o;^H*^HO^ocJIOH ii 

VTOJimeHHH KJlCTOMUblX oCojIOHCK. TaK, H .UpOBeCHHO M;J COCUflKa 

opycHMHHHKa oopaiiyeTCfl b cpejuioM 30% iio;vi,Bcii .mohm, a toji 
060 J 10 MOK I'e TpaxenA cocxaujiHOT 9,7 MiiKpon, 1 ; Apt'^eciiiu' 
a<c H 3 C(J)aJ 7 fOBor() rocHHKa noriAHoii 30111,1 20—25%, a To;imnHa 
o6ojro'iej{ — 6 MnupoH. li poayjiBTaTe ApoBcciTira oopa-opycHiin- 
HBKa n cpcjinoM na 15—20% npo^iioo ApoBeciiirw h:} (ocnHKa 
ccJianioBoro. 

llpHECAGM He6ojTbmyio Taojinuy cpe;unix (TaTifcTimccKiix no- 
KaaaTeJicii cbohctb ApeBeciniM cociili ( CBcpiiwx paiioiioB c*Tpain,i no 
THiiaM ,'ieca (Taoji. 1). 

T a o A u n a 1 

Cped^incniamucmuMecKue nonammcAu CQOucmG dpceecunu cochia. 
ceeepnux pnuonoe CCCP no munaM Jie.ca 


Thu 

I'.oHHTrT 

OOhOMHUtt uec, 
r/cM-* 

ni»e;ieji ripoH- 
IIMCTII IIplI Olh'aTll 
naojxi> liojioifoii 
nr/cM* 

Bop-aojifHOMoiiiirinx (IMnot inn liyln- 
comiosum). 

iir 

0.55 

525 

Cocn>iK-7(*piiiininiK (Pi not uni 

myrtillnsiiiii) . 

IV 

0.52 

178 

C DC n j 1 K'Mox Ob 0 -jj n Tuaii H I! Ko ni j ii 
( Piriorurii claclijioso-liviocomi- 
osum). 

IV 

0,51 

1 

^7i 

CociniK aaxToao-ciJjfii'JioBhiu (Piuo- 
lum moiiyarilhoso-sphagnosum) 

\ 

0,>i8 

ior» 


AHaJiornniibKJ peayni/raTw nojiynenbi n ajih cocnbi na IjpflucKoii 
oojiacTii n 113 CnGnpn. y cociiLi M3 CnGapM iiaHGojiee BucoKMe no- 
KaaaTcjiM cboIictb ApeBecMni.T AacT tmii neca 6op TpanHiioM (Pi- 
nctum Ijcrbosiiiii) II ii 111 Gohhtctob( oGbOMutiii nee — 0,55 r/cM-*; 
npeAOJ/ ijpoMiiocTJi iipnc/KaTHH—489 kf/cm-), a iiaiiGojiee jjh3kmC ' 
oop-Ao;iroMomiiiiK (Pinelum polylriohosum) IV ooHHToxa (oGi^cm- 
iibiii Bee—0,47 j7cm*^ npoAOJi nponnocTH npn OKaxHM—360 kf/cm^). 

CjieAycT noAMepKiiyxi,, nxo jiJia na/KAOw oGjiacrw poexa cyme- 
FXByex cBOfl cpeAHHfl «onxMMajibHafl» ninpiiiia roAH^noro 
(‘jiofi, upM Koxopoii npO'iiiocTb ApoaecHiibi Gunaex nanGojib- 







iiieii. 3Ta iiiiij)HHa, xapaKTepnayiomaa iioBtimeHn\K) upoijiiocTfc 
/^peBecHHH, na6jiioAaeTcfl b Ka>KAOM paiione b oiipeAcjiojfuoM, cpaB- 
jTifTOJifciK) Her)OjjBmoii rpynnc tmuob jieca. 

Bojibmiie paajiiiqHfi no TunaM :ioca 6jjBaioT n n OTnomonuH 
iiopa>Koniffl ApeBccniuj ik*cbo3MO/kiij>imii iiopoKaMii, c mom cBjiaano 
iiojiyMOiiiJO copTHMoiiTOB ])a3iioro KaMoc/rna (tuC/I. 2). B BepecKOuo- 
MHIHCTOM r)opy (PinoUim callimoso-polylricl»osum), 6opy-;iojiro- 
Mounniivo (Pine! um polylricliosuni) n c4)ariiojiLi\ (cxunicax 
(Pine! um sphagnosurri) iiopoiat ApoBetiiiiM (('yicoBarocTr*, icpw- 
Biiaiia, aaKOMCJiwcTocTi., MopoaoooMHti n Ap.) BCTpeMaF)Tcfi name 
M pasBiiTLi anaMHTOJibiio nojimio, mom ji Apynix, Gojjoo jrpoiiaBO- 
AnTOJibHJJX THiiax Jioca. 


T a 0 A It If a 2 

Uhixodhi copmuMenrnoa (a % am ;fanacti AUKeudnoit ifpcnecuuhi) e rfiiOArnmux 
dpcfiontiojix pa^iAuvuhix tnunoo Acva rtiponeUcKoeo Ceaepa CCCP 



1 IlllJlOIlOniiHK 

CTpOlITOJIb- 

IIMO 

OlM'Hiia 


H *<* 

a 

P 

& 

n 

I 

lUipT 

II 

C< ipT 

JJJ 

ropT 

nO 

C7 

^ - 

Bop-aOJ/OlIOMOIlllTITK (Pi- 








iictnni liylocomiosiim). 

'M) 


4 

9 

3 

21 

20 

Bop .'iiiinaHHTiJCOUuii (i’i 








nctum cladiiiosurn) . . 

17 

10 

3 

0 

(.) 

22 

30 

CocHHK c(])ajai()njjii (Pi- 








iietum splia&^iinsuin) . 

5 

3 

1 

3 

2 

41) 

40 


BojiHKa paanima ii b bt.txoac copTiiMOHTOB, ic KOTopniM npo- 
MwrnjieimocTb CCCP ijpcAi»HBjifloT ocoGcnno bbkokhc TpeGoHaniiH. 
Hhcao AepcBi.cB, Aannuiix axn copTiiMenTw (n ii})oi|onTax ot bccx 
AC peBLOB ApCBOCTOn), B CpOABOM COCTanjIHOT B THUe Goj) TpaBBHOii 

(Pinetum lierbosnm) 32%, Gop-GpyciiiiMiiiiK (Pinotum vaecinio- 
sum) 27%, BopecKOBO-MinMCTbiii (Pinotum callunoso-polytrichosum) 
15% H Gop-AOJiroMOiuHHK (Pinelum polyfricho.siim) 13%. 

M3 jiPiCTBOHHMx nopoA iiaiiGojico noApoGHO iiayMajiacb ap^bo- 
cHHa AyCa. B TOBeime comm aot jjaGopaTopun ApeBecnnoBCAeBMa 
UncTHTyTa neca AH CCCP iipoBOAHAa no ninpoKoii nporpaMMe 

HCCJlOAOBaHHH CTpOeHHfl H TeXHHMCCKHX CBoijCTB ApeBCCBHLl AyCa 
21 Bonpocu jiecoucAeiiHH h jiecoBOACTua 
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{Quercus robnr L.) c ynexoM ero (|)opMOHoro pa:jnoor)pa:mfl m ycjio- 
BHH nponapacTaHMH. 

HeJIB IICCJieAOBaHHH CBOAWJiaCb K VCTaHOBJieHHIO CBHaM Me>KAy 
ycjioBHHMii npoiiapacxaHiTH Ayfia n ({)M;mK()-MexaHHHecKUMii cnoii- 
cTBaMif oro ApoBeciiHH. llpn axoM H3y4ajiHci» He xojilko oco6eH- 
HOCTH Toil njIH HHOH CTpyKTVpM ApeBOCHHH H BQ CBOMCTBa, B03- 
HHKiniie iipii pasHHx ycaowinx npoHspacraupifi, ho b pa^e cjiy- 
naeB ycTaiiaBjmuajiMCL ii npirawnw, BtrawBaioiHue iioaBioHHo axwx 
oco6enHocTeH. 

3peBecHHa AySa HCcjieAOBaJiacb b jiecocxenHOH nojioce b xpex 
rpynnax ochobhjejx paanocxeir thhob jieca: b aaropHOM AySpaao 
(Fraxineto-qucrcetiim ao^opodiosum ii FraxiHelo-quercotiim ca 
ricoso-aegopodiosum), b Ay^pasax na cojiOHaeBaxux noBBa.x 
(Quercetum salinum) h noHMeBHwx AyCpaBax (Quercetum inmi- 
datum). 

Thhli Jioca, 11 KOTopux 611IJ1113ajio>KeiiiJ iipo6nBic iijiom,aAH, bgci.mh 
pe3K0 OTjiHBajiHCB MGJKAy co6oif. TaK, y Ayoa cojiOHHOBarux Aynpait 
B jiexHee BpeMH BoaHunaJia 4 >H*^HOJiorHHec*KaH 3 acyxa, naropnwe 
/Ko Ay6paBbi Ha TCMHO- H cBexjiocepwx cyrjiMHKax iipeACTaBjiajui 
cofioii HaiiSojiee fijiaroiipitHTHWo ycjioBMH AJift npoHapacxaiinH axoii 
uopoAw; a*ih noMMeiiHiiix Ayopan 6iiiJia xapaKxepua iioBLiujeiiHaH 

BJia>KHOCTl, nOHBbl. 

BecBMH cBoeo6pa;uiue ycjiOBHH npoH3pacTaHHH oojiOHnoBoru 
AyCa, wciJiiiTMBaioiAei^o b Becennee BpeMH MaCHXOHHoe yfijiaH^HOHirc, 
a jiexoM — 4^11311 ojiorHHCCKyio 3acyxy, HaJio>KHJiii rjiy6oKHH 01 - 
nenaiOK iia cxpoeuae u TexuHHecKiie cBoiicTBa ero apobcchuh. 

Ha cojioimeBaxijx noHBax 6ojiee ycneiiiiio npoH3pacTaex avh 
paHHeH $opMBi, pasBepruBaiomHM jihcthh Ha 20—30 AHeii pantme 
Ayoa no3AHcif Bojiee paimee Hanajio BerexanHOHHoro ue- 

pHOAa iio3BojTHeT jiyGsLM paHHeif $opMLi nojiHcc iicnojiBaoBaxi. 
BeceHHHe aauachi boabi b nOHBe 11 b peayjiBxaxe b MeHBmeH Mepe 
cxpaAaxB jiexoM ox ^nsHHecKoii h ^HSiiojiorHHecKoii aacyxn. V co 
jiOHi^OBoro Ay6a, pacxymero jiexoM b BecBMa thhcojibix ycjiOBHHx, 
xopomo pasBHxu aaSojiOHB, b ApenecHHe nadjiioAaioTCH oneHL 
y3KHe roAMHHHe cjioh c He6ojiBmHM nponeiiTOM nosAHen aoHw 
H OHeHB nopHcxafl MejiKOKJiexoHHaH cxpyKxypa co anaHHTejiB- 
HBiM coAepHcaHHeM cocyAOB h HeOojiBmHM oSbomom bojiokoh 
jiH6pM$opMa. B HaropHux xwnax jieca ycnemno npoHapacxaioT 
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7iy6i.i Ji paHiieij ii iio;vi.HOM /|,epeHLa b :m\x tmiihx .Ku a 

OTJiM^aioTCH BMcoKUM iipiipocTOM ;^peBe(*iiiiiji G xopomo pa.'UiJiToii 
iioBAneM 30II0H ro;aiMHoi’o cjToa, coAopHcaii^oii anaHMTejiBjioe ko- 
fiHqerTBo bojtokoh jiifGpiicjjopMa. /|,peneGMHa ;tyoa noMMCffnwx ;;yf)- 
pan no CBooMy cxpoenjiK) jif)M6jijrataeTGH k t-TpoeHUH:) ApeBecnnw 
naropiToro .xyOa (TaG-Ti. Ii). 


7 ’ a 6 Jilt a 3 

(IpedHUP rmoiminnuMrCKue noKfuaniejtu cmpoenuH dpearvuim dy6a 
pa.itibix munoe jieca 
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paaa ... 

42,4 

09,0 

oO 

1,10 

00 

30,4 

47,3 
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Haropnair AyCpaBa 

1f>.4 

72,0 

73,0 

2,13 

07 

21,9 

53,85 

22,25 

UoMMomniaH Ay6- 









paBa ... 

12,7 

71,0 

72,0 

2,00 

80 

20,2 

48,0 

25,8 


I'lirropocHO, mto mhjxP<h-kojiiiii(m*koo cTpiJOJfMe panHeif 3 ohjiI ro- 
;^HHHor() cJioH y iiaix)pnoro h Gojioimonoro Ayoa OTHOcHTejihuo 
«>AHHaKOBoc, a iionnHeii — paBjiii'iiioe. 06 T,HCHaeTCH dto oTMacTu 
TOM, ^To iipH ofipaaoBaiiHH paniicif 30 Hhi ro;niMiforo cjioh boahuh 
pe>KnM B coJiOHneuaTBix ii naropnux Ay^^paBax Gojiee mjiii Mcnee 
OAMHaKoii, a B uepnoA mvionxeiiiifi iioMAHoii — pa:wmTC>i. Bco 
OTJlHnHH MOHCAy liai'opHblM 11 GOJIOHUOBlilM J^yOOM B MllKpOCKOIIIItre- 
GKOM cTpoenHM w ffocHT KojiimecTBOHHijiT xapaKTop H 

aarpariTBaioT jinmiy iiponeHTHoo cooTiioiiioHiTe TKaneii ii paaMepu 
aHaTOMHBOC’KWX aJlCMOUTOB. 

/^epcBbfl AySa, Bupoc-niHc b paaHbix rmiax Jieca n nMCKiiuue 
pa^jiiTBBH B cTpoeHMH ApeBecHHH, oSjiaAaioT H paBHBiMH nOKaaaTe- 
JIRMB $H3HKO-MexaHHHeGKHX CBOMCTB./^peROCIfHa Ayfm W3 naropHUX 
Ay6paB Ha 20—40% (b aaBncHMOCTH or bhaob conpoTHBjieHUH) 
npouHoe ApoBocHHM Ay6a h 3 cojioimoBaTux Ay6paB h na 10—20% 

21 * 
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II.5 noHMGHHBix. y ;i>oa ii:i cojiOHueBaTiax AySpaB xpyiu^ocTB npe- 
BecHHU ocoSeHHO BejiHKa; npii AciicTBMw rtiiHaMiiHocKwx Harpy.JOK 
;>Ta ApcBCcuHa JierKO paapyrnaeTca. 

B i^ojioM iiamn HCCJieAonaHHH noKasajiii, aro Hanfiojicc npoaHaa 
ApoBecHna ay6a ^opMiipyeTca b Miioroapycntix n cMemaiiHLix Ape- 
BOCTOflx I IT II SoHHTGTOB y AepeBBGB I H II KJiaccoB pocTa (no Kpa$- 
Ty) noa;uiopacnycKaiomGiicfl ^opMBi. J.l,peBcciiiia ^y6a panopacnyc- 

KaiOIBiGiiCfl ^^OpMU B TJIuaX JJGCa BWCOKOH lipOIf3BO;^TTeJII>HOCTH 
3HaaHTeJiLH0 ycxynacT b iiOKaaaTGJiax DpoBHOCTii ApcBocimo 
;i,cpeBi,en hosahoit $opMU. Ha cojioimeBaTi,ix h^c uoBBaxAy6 pano- 
pacJiycKaiomeifca (|)opMH, iiojihgo Hcnojii»3ya aanaciii ocGiiiie-^iiM- 
weii Bo;i;u b uo^bg, Gojiee vcToiiqMB npoTMii aacyxn, o^paayeT 
Gojiiiinnii iipnpocT ApeBecmihi 3a chgt iiosAiieii ^acTu roAMBnoro 
cjioa n ^opMiipyeT HG(*K().TibKo Gojiee npoBiiVK) ApoBocHiiy no cpaBiie- 
HHio c AyGoM noiiAiToii ^jopMBi, npoaapacTaiomnM btox >ko ycjiO” 
Bnflx. IIocicojiBKy iipiiauaKif (j)opMonoi'o paruiooGpuniia Ay6a nope- 
AaioTCfl no iiacjicACTny, uc.^ecooGpa3iio peKOMcnAonaTi, ajih Kyjii.- 
TypH AyGa B aacyinjiMBiiix paiioiiax ii na cojioiinGBaThix noHiiax pa- 
HopacnycKaioTuyioca (j)opMy, Kan Gojico ycToiiBnByio h Aaioui,yio 
B 3TIIX ycjioniTHx iipo^Hvio Apc'BocnHy. H Apyrnx >Ke cjiy^anx, ocjih 
OT AvGa HG TpeGyoTca iioBUEOGHnaa aacyxoycToiiTOBocTi,, cjicAyeT 
BBOAiTTb B KyjiBTvpy A.vG Jio3AHopac!TycKaioiAoiicH ^)opMi.i, oGjia- 

AaiOIAllii pflj^OM IJOJJOBxMTCJlbHblX ACCOBOACTBeTlJIWX CBOBCTB If II 

xopoinnx ycjroBnax pocTa Aaiomnii ApeBociTny bijcokhx KanccTB. 

Oacni. GojiLinoG paajiifnnc b cna^H c TimaMH jioca iiaGjjioAaoTca 
B iiopa/KGHMH ApeBccMiiLi AyGa paaiiBiMiT iropoKaMJT. B iioiiMeriiioii 
AyGpane AyG chjiujo nonpc/KAen MopoaoCofiiiLiMH TpcmiiiiaMit n 
AcpcBopaapymaioiuHMw rpiiGaiviif. OAnaKO b noHMOiiiioif AyGpaBO 
Bo:iMO>Kna aaroTOBKa BucoKOKaMccTBCHiiLix copTiiMonTOB. B Ape- 
BocTOflx >KG cojioHAOBoro AyGu oMoiih cHjiLHO pacnpocTpaHCTiw 
HonapaaiiTapHWG nopoiar. Mnorwe ctbojili ARyx-TpoxBopinnuBBi, 
MCKpMBJIGHhl, KOCOCJToiillbf, CBllJIOBaTW M BaKOMCJIHCTbl. B TBKHX 
cjiynaax bo3mo>kho aaroTonjiHTB rjiaBHbiM oGpaaoM ap^ibb jm jihiub 
HoGojibinoc KOJiHHGCTBo cTpowTGJibHwx GpcBOH. Mgiigg Bcoro iiopa- 
jKGHbi naropHLiG AyGpanbi. Baccb oGpaayioTCH CMemaiiHuc m miio- 
roapycHwe Haca>KAeHnH In II Gohmtgtob c nojiHOApeBecubiMH 
CTBOJiaMH, xopomo OHHIUGHIIblMH OT CyHLGB, C BWCOKO paClIOJIOJKeH- 
HOii KpOHOH 0 BUCOKHMn TGXHHBGCKHMH KaaGCTBaMH ApCBGCHHbl. 


324 



Mi('jieAOJmiiiie ApciiecuHw c y^ieTo&i TiinoB jioca iiMeoT iipaKTii- 
'lecKoe auancirno h jiJia jicchom upommiujicmihoctu ii ajih jiochoi’o 
xoaniicTBa. Ci3eAeniifi o cTpoonMii, cJ[)MaiiKo-]vioxaHHHecKHx cBoiicTiiax 
;ipei3ecH[]iiji, iiopayKefuin oo iiopoKaMii w bbixoag copTHMCJiTOB no- 
:iBOJijiioT cyAiiTi. o ivaBecTBe apoBecMiiw na Kopiiio ii upaBiuiBiio ou- 
poAejiJiTB ee Ji,ejienoe iiaaiiaMonue iio TunaM Jicca. Oto aiia^Tejibiio 
(>ujjer»iaeT oTuop n ijaroTOBj^y BucoKOKaaocTBeHBiiix copthmchtob. 

OTOOp 31 KJfoitMOHMG ACpOBBCB COCIIBl, GJIM H OTHaCTH 6epe3ijl IIO 
TiinaM jicca Boiiunr b jiec*o3aroTonTtTojii.iiyTo iipaKTiiKy jjecoB co- 
nopa, a ;^y6a - ji jietax uojirpajiBiiMx pawoiiOB iieBopHoaeMHoir 

iiojiocw eBponeiioKon Baorii (".OBOTcKor-o Coioaa. 

IJa ocuoBafum BCKpLiTBixTaaKoiiOMopiiocTcfi iiaMeuenwH CBoiicTB 
apoBeciJiiM, B saBiicMMOCTH OT ytvioBilii iipoiiapacTaiiHfj, mo>kho 
HaMOTiiTi. JiocnxoafliicTBeTiiiMC MeponpiiHrHH ajih nojiyneiiMH 
;ipeBOCllIlT>I BMCOKHX IxaBCCTB. l^pOMO TOFO, J^aBIIIJC O CBoiiCTBaX 
;^PDB0CM1IJ.I n CBH3I1 C ycjIOBHHMH pOCTa GblTB yHHTMBaeMbI 

npH coaAaimu thiiob .neciibix KyjibTvp. 

JUncmumyrn jieca 
AnadeMUU llayn CCCP 
Mocnea 



INVESTIGATIONS ON THE STRUCTURE 
AND TECHNICAL PROPERTIES OF WOOD 
ACCORDING TO FOREST TYPES 

Ill spite of the fact that in recent years metal and non-iiietal 
materials have been widely applied in various building works 
the requirements of the national economy of the USSR for high- 
grade wood are increasing from year to year. Therefore, one of the 
major tasks of forestry is cultivation of high-efficiency stands able 
to yield wood of excellent technical properties. 

The problem of necessary environmental conditions for cul¬ 
tivation of tree-species which have the most durable wood anti 
as few defects as po.ssible has long boon of interest for Rus¬ 
sian silviculturists. As far back as the turn of the last century 
some minor experiments w^ere carried out in Russia by means of 
which the investigator.s sought to reveal the dependence between 
the environmental conditions of trees and the quality of their 
wood. 

Subsequently, at the beginning of this century, in Russia, un¬ 
der the influence of G. F. Morozov, wdio w-as engaged at that t ime 
in elaborating his teaching on forest typos, several investigations 
were made as t o the dependence between w^ood properties and qual¬ 
ity of soils, position of trees in a plantation and b)cation of the 
districts where the trees had been planted. Allhougb these 
w^orks have proved that some environmental factors do act 
on the properties of wood, they were not, however, based on the 
principle of forest typology. It was difficull- at that time to 
determine the properties of wood with an all-round consi¬ 
deration of environmental conditions. Forest typology was still 
insufficiently developed to establish forest types with regard to 
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ihoir multiform and complex peculiarities; unclear also were some 
aspects of methodology of wood research. 

As a result of scientific activity of many Soviet scientists 
in the last thirty years methods have heeii worked out of 
laying out experimental plots, selecting model trees and deter¬ 
mining the physical and mechanical properties of wood—those are 
obligatory findings for all investigations of this kind in the 
Soviet Union. These make it possible to study wood according 
to districts with a thorough appraisal of the environmental con¬ 
ditions, nature of the forest and, above all, its types. 

These investigations have confirmed that verified and practi¬ 
cally important differences in properties of wood are peculiar to 
extreme forest types differentiated according to a number of char¬ 
acteristics (bonitet, composition, density, soil moisture, locality 
relief) and that when laying out experimental plots it is necessary 
lo take into account as thoroughly as possible all biological and 
forestry peculiarities of forest biogeocenosis. 

Investigations of the structure and properties of wood accord¬ 
ing to forest typos are based on one of the fundamentals of modern 
materialistic biological science: teaching on unity and interdepen¬ 
dence between vegetation and all the conditions of its existence. 
This fundumental applied (o forest has been thoroughly elaborated 
by Academician V. N. Sukachev in his teachings on forest bio- 
goocenosos where he laid down the scientific foundations of a 
<*omplex and thorough investigatioxi of our forests. In any forest 
type environment al conditionsat every fixed moment are determined 
by the combined act ion on the part of vegetable and animal or¬ 
ganisms and external physical-geographical conditions. When inves- 
tigating the properties of wood according to forest types it is 
especially important, not only to take into account the influence 
of environmeutaJ conditions on wood formation processes but also 
to determine in some cases which factor is preponderant. No 
doubt in every forest type the general action of all factors will 
be different and in the same waythe principal factors will be dif¬ 
ferent. 

Therefore, in order to solve the task we are confronted with, 
it is necessary to make a thorough-going analysis of forest envi¬ 
ronmental conditions and peculiarities of stands. 
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Special hoed should be taken iji these iiivestigalioiis of the 
strucliiro of wood. It is known that external conditions of existence 
give rise to ecological adaptation of plants which is the reaction 
of a given plant to its environment. Environmental conditions 
acting in a plant influence its metabolism wliich, in turn, acts 
on its shaj) 0 , external and internal morphology. The study of 
dependence heiwceii the structure of wood and eiivironmental con¬ 
ditions ol' a forest is of extremely great importarice inasmuch as 
structural peculiarities of wood determine t o a considerable extent 
its physical-mechanical properties. Suctli indications as dia¬ 
meter and length of anatomical elements, thickness of coll coats 
and the correlalioii between different tissues determine, ijx the 
main, the durability of wood. Therefore, when studying the in¬ 
fluence of environmental conditions on wood structure and invest i- 
gatiiig the dependence between the physical-inechariical proi)erlies 
of wood and its structure, a chain of regularities is t o ho established 
and the essence of the phenomena which lake place should b^. 
revealed. 

Further we shall try to set forth in brief the results of some ex¬ 
periments. 

Influence of forest typos on technical properties of wood mani¬ 
fests itself mainly through change of microstructure, quantity of 
wood increase, formation and development of tliose or other para¬ 
sitic and non-parasitic defects (decay, knottiness, crookedness, 
t wisting, etc.). As to conifers, most of the experiment s were mado 
on pinewood (Pmns silvestris L.). 

In the forests of the North-Europeaii part f)f the USSR 
tlie greatest stocks of high-grade wood are characteristic for 
green-moss pineries (Pirietum hylocoiniosum). The highest 
indices of physical-mechanical properties of wood arc pecu¬ 
liar to forest type — cowberry pinery (Piiieturn vacciniosum) 
and the lowest — to sphagnum pinery (Pinetum sphagnosum). 
The rest of the forest types in point of durability come somewhere 
in between. 

Differences in durability are cojiditioned by a number of 
reasons. Cambium of trees in cowberry pinery begins 7-10 days 
earlier and forms wood cells more intensively than trees in sphag¬ 
num pinery. Different in these forest types are also the formation 
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of annual layers and the process of thickening of the cell coals. For 
example, wood from cowberry pinery makes Llie average per cent 
to the tol al of the late zone equal lo 30 per cent and traclieid coats 
y.7|t thick; wood from sphagnum pinery makes the per cent to 
the total of the lale zone equal to 20-25, and the coals (Jji 
thick. As a result wood from cowberry pinery is on an average 
15-20 per cent morn durable than that from sphagnum pinery. 

Here is a short, la])lc of average statistical indices character¬ 
izing the properties of pinewood from northenl regions according 
to forest types (Table 1). 


Average statin!ical indices characterizing the properties of pinewood from 
northern regions of the VS Sit according to forest types 


F<.)rcst t ype 

Bonitel 

Voliiiiietric 
we iff lit, 
gr/cm* 

Strerifftli limit of 
wood compressed 
aloiiff its grain, 
kg/cm* 

Groen-moss |)iii(?ry (Pinetum liylo- 
comiosum). 

ill 

0.55 

525 

Wliortlebcrry pinery (Pinotum 
iiivrf iilosum). 

> 

IV 

0.52 

478 

Moss-lichen pinery (Pirn'l um cladi- 
noso-h ylocomiosum)--sphagnum' 
pinery. 

IV 

0.51 

471 

(Pinetum meiiyanthoso-sphag- 
nosuin).• . . • . . . 

V 

0.48 1 

1 400 


Analogous figures have also been obtained for pinewood from 
the Bryansk region and from Siberia. The Siberian wood has shown 
the highest indices of pine-tree properties in the forest type— 
grassy pinery (Pinotum herbosum) of bonitets II and III (volu¬ 
metric weight — 0.55 gr/cm®, strength limit on compressing — 
489 kg/cm^) and the lowest — for a pine-tree in haircap moss pi¬ 
nery (Pinetum polytrichosum) of bonitet IV (volumetric weight— 
0.47, strength on compressing — 360 kg/cm^) 

It is necessary to emphasize that every forest region or 
district has its own average “optimaP’ thickness of annual 
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layer which corresponds to the maximum durability ol* wood. 
This thickness characterizing a greater strength of wood is pecu¬ 
liar in every district to a relatively small group of forest- 
types. 

Forest types differ widely as regards their wood affected by 
all sorts of disease, thus resulting in a yield of wood of different 
qualities (Table 2). In heather-moss pinery (Pinetum callunoso- 
poiytrichosum), haircap-moss pinery (Pinetum polytrichosum) 
and sphagnum pinery (Pinetum sphagiiosum) wood defects — 
knottiness, crookedness, vvaviness, frost-clefts, etc., occur more 
frequently and are developed to a considerably greater extent tliau 
in other more productive forest types. 

Table 2 

Output of timber materials (in per cent to the total volume lumbered) 
for centennial stands of different forest ti/pcs in the North-European 

part of the USSit 


Forest t ype 

1 Saw 

Jiuilding 

heams 

Sleepers 

Small 

timber 

mate¬ 

rials 

Fire¬ 

wood 

grade 

1 

grade 

II 

grade 

III 

Green-moss pinery (Pine- 




1 




turn hylocomiosuni) . i 

:50 

13 


0 


21 

20 

Beindeer-moss pinery 








(Pinetum claditiosum) 

17 

10 

*■» 

. 1 

(i 

f) 

22 

36 

Sf)hagniim pinery (Pirit'- 



1 





( um sphagiiosum) . . 

5 


1 


2 

16 

10 


The output of high quality timber s]>ecially needed by USSR 
ijidustry will also be different. The number of trees which this 
timber is produced from (in per cent to their total number in the 
stand) averages in the forest type grassy pinery (Pinetum her- 
bosum) — 32 per cent, cowberry pinery (Pinetum vacciniosum)— 
27 per cent, heather-moss pinery (Pinetum callunoso-polytricho- 
sum)—15 per cent and haircap-moss pinery (Pinetum polytricho¬ 
sum) — 13 per cent. 

Of all the wood of deciduous species that of oak has been stud¬ 
ied most fully. For seven years the Wood Research Laboratory 
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of the Iristituto of Forests of the Academy of Sciences of the USSR 
has been carrying on investigations of the structure and technical 
properties of oakwood {Quercus robur L.), taking into accounl 
the form of oak varieties and its environmental conditions. 

These investigations were carried out for the purpose of estal>> 
lishirig the dependence between tlie environmental conditioiLs 
of oak and the physical-mechanical properties of its wood. Stud¬ 
ies were made not only of tlie ])eciiliarities of ojie or another wood 
structure and the manifestation of its pro])erties luider different 
environmental conditions, I)nt in a number of cases the reasons 
lor these peculiarities as well. 

Oakwood was investigated in the forest-steppe zone within 
three groups of different oakery types: in mountain oakery (Fra- 
xineto-quercotum aegopodiosum and Fraxineto-quercetum cari- 
coso-aegopodiosum), in saline-soil oakeries (Quercetum salinum) 
and in floodland oakeries (Quercetum inundatum). The forest, 
types within which experimental plots had been laid out were 
sharply different fioni (?ach other. For example, oak-trees of the 
saline-soil oakeries showed in summer time physiological drought., 
while the oakeries in dark and light grey loams provided the most 
favourable conditions for growth of this tree species for 
increased soil moist ure was characteristic of floodland oakeries. 

Very peculiar environmental condil ions of saline-soil oak suf¬ 
fering from excessive damping in spring and physiological drought 
in summer greatly affect the structure and nieclianical proper¬ 
ties of its wood. 

It is the early form of oak-tree, sprouting leaves 20-30 
days earlier than the oak-tree of late form, that grows hotter 
on saline soils. Oak-t rees of early form l)eginning I heir vegetal 
period earlier absorJi a greater quantity of spring W’ater slocks in 
the soil and consequently in summer time suffer less from physical 
and physiological drought. A saline-soil oak-tree growing in 
summer under very hard conditions has a well-developed sapw^ood, 
its wood has very narrow’ annual rings with a small percentage ol 
the late part of the annual ring and very j)oroiis small-cell 
structure with a considerable quantity of vessels at the expense 
of the volume of the libriform grain. In mountain forest types both 
early and late forms of oak-t ree grow well. The trees in these forest 



types are disliiiguislRMi by a high Increase in wood with a well- 
developed late part of the annual ring containing a considerable 
quantity of libriforiu grain. The wood siriicture of oak in flood- 
land oakeries is approximately the same as the structure of oak- 
wood in mountain oakeries (Table ‘A). 


Tabic r, 

Avcrtny slatistical figures showing the structure of oakwood 
from, different forest types 


I'tMost tM»e 

j 

Sap- 

Wood 

j Wood iiiois- 1 
i lure ill per | 
! C«Flt j 

Average thickneSsS 
of the armual layers, 
in mm 

P«T cent of the late 
part of the annual 
layer 

Volume of fisisuos, 
ill per cent 

■c 

o 

p 

1 a 


Vessels 

Librifonn 
and iracheid 
grain 

Medullary 

rays 

Saline-soil oakery 

42./j 

09.0 

50 

I.IG 

00 

30.4 

47.3 

22.12 

Mountain oakery 

19.4 

72.0 

73.0 

2.13 

(;7 

21.9 

55.85 

22.25 

FJoodland oakery 

12.7 

74.0 

72.0 

2. Oil 

i 

80 

1 

2(5.2 

48.0 

1 

25.8 


It is iiiteresLiiig to note that oakwood l)oth from mountain 
and saline-soil oakeries lias almost the same microscopic structure 
ot‘ the early zone of the annual layer and different structure of the 
late zone. This is part ially explained by t he fact that during the 
|)eriod of formation of the early zojie of the annual layer the water 
r(»gime both in salijie-soil and mountain oakeries is^ more or 
less the same, whereas during the period of formation of the late 
Zone it is different. The differences in microscopic structure of 
wood from mountain and saline-soil oakeries are of a quantitative 
character for they concern only percentage correlation of tissues 
and the dimensions of the anatomical elements. 

Oak-trees growji in different forest types and with different 
wood structure possess different physical-mechanical properties. 
Oakwood from moujitain] oakeriesj is 20-40 per cent (depending 
on the kind of load) more durable than that from saline-soil oak¬ 
eries and 10-20 per cefit as compared withj that from flood- 
land oakeries. Oakwood from saline-soil oakeries shows a very 
high degree of brittleness and crumbles easily under dynamic loads. 
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On the whole, our iiivestigalions have shown that the most 
durable oakwood is formed by the lale blossomijig trees of the 
first and second growth classes (according to Kraft) in many- 
storeyed and mixed stands of boriitets 1 and 11. Wood produced 
by early blossoming oak tree in high-productive forest types shows 
considerably worse durability as compared with that formed by 
late blossoming varieties. As to the early blossoming oak-tree grow¬ 
ing on saline soils and absorbing a greater quantity of autumn- 
winter water stock in the soil, it is more drought-proof, gives great¬ 
er increase in wood at the expense of the late i)art of the annual 
layer and forms moje durable wood as compared with that of the 
lale blossoming variety growing under the same (‘onditions. Since 
the signs of form vai ioty are inherited, it is rational to recommend 
as an oak culture for arid regions and saline soils the early blos¬ 
soming oak-tree l)ecaiise nnder these conditions it shows greater 
resistance and yields more durable wood. In other cases, if in¬ 
creased drought-proof ness is not required from an oak-tree,the 
late blossoming variety should be introduced as |)ossessing a 
number of positive forestry qualities and giving under favouraI)le 
(niviroiimenlal conditions wood of liigli quality. 

There are vast differences among forest types as a result of 
oak siiffering from various defects. In floodlajids oak-trees 
are greatly affected by frost-clefts and wood destructive fungi. 
Nevertbelcss, it is possible to store in floodland oakeries as¬ 
sortments of high quality. As to the saline-soil oak-tree, in its 
staiids non-parasitic defects are widely spread. Many trunks 
are double and triple topped, oblique layered, knaggy, and wavy 
grained. In such cases it is possible to store here only firewood 
and a small quantity of building beams. TJie least affected arc 
mountain oakeries. Mixed; and many-storeyed plaJitaliens are 
formed hero of bonilots 1 and II with full trunks, well cleared of 
branches, with high crowns and wood of good mocbanical quality. 

Investigation of wood according to forest types is of practical 
importance both for the forest industry and forest economy. 
Information on the structure, physical and mechanical properties 
of wood, degree of its affliction by defects and yield gradation 
makes it possible to judge the wood quality of trees not felled and 
to determine correctly its practical application proceeding from 



forest types. It considerably simplifies selection and production 
of hijsifh-quality timber materials. Select ion and marking of pine, 
spruce and partially birch according to forest types has be- 
come a practice in wood-storing work in forests of the north, 
and in storing oakwood in the forests of the central regions of 
t he non-black-earth belt of the European part of the Soviet Union. 

On the other harid, on the basis of the regularities revealed 
governing chajiges in wood properties depejiding on environmental 
conditions, it is possible to work out a program of silvicultural 
measures to obtain wood of high quality. Furthermore, the data 
on wood properties as dependent on environmental conditions 
should he taken into account when creating now types of forest 
cult ures. 

Tht Jnstitutt* oj Forests 
of the Academy 
of Sciences of the IfSS/f 
Moscow 
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nOArOTOBKA OCBOEHMH JIECOB 
B MIIOI OJIECHBIX PAflOIIAX 
CCCP 

Jleciioo xorjHMCTBo If jiccHan: iipoMMmjiOHHOCTi. GCCF^ y>Ke na 
nj)OTfl[>Kennw Tpex acchthjiothm pa3BMnaK)TCfl noji airaKOM nenpe- 
puBnoro w B(-e 60/100 iiapacTaion^ero ciipoca na ApoBocHuy co cto- 
poHM iiapoAHoro xoaiiiicTBa h HacejrenitH crpaHu irpn OAHOope- 
MOHTiOM CTpoMJJOUPTB iiiMpoKO HciioJiBaouaTi, BOAOoxpanno-aamiTT- 
noo niiaHoniie jiocob. Cobotckoo rocyAapcTBo n HacjjoACTno ot 

AOpoBOJIIOAMOIUIoiT PoCClTIT nOJiyHHAO CpaBJfHTO/lbHO OTCTaJIOe JIOC- 
Hoo xoruiiicTBO c AocraToqHo HCTomcuiiriiiMH jiecaMii n qoHTpa/ii,- 
Hwx npoMHinJieiiHO paanwTwx paMOHax h eme 6ojToe oTcrajiyio 
jieconpoMbimJieiiHocTi,, /riiiijonHyM^ KaKOH 5w to hit 5ijjio coBpe- 
MOHHOH JieCOaarOTOBHTCJIBHOii TOXIIHKM H KHApOBblX pa60HK[X. 

B 9THX ycjiOBHHx 3aAaHa Bce Oojiee mnpoKoro yAOBjieTBopO” 
HHH pacTymero cnpoca napoAnoro xoaniicTBa h HacejiGHiTfl Ha 
ApoBocHHy Morjia 6 ijti, yciieraHo peraena jinniB iia ochobc noBoro 
noAxOAa KO BcoMy JiecnoMy AeJiy, nncpayK) onepoABK jiecoaKcnJiya- 
TaniTM. B MacTHOCTH, naAO 6hjio: 

1) nocTeneHHo, ho bo see CojihniHx MacniTa5ax nepenocHTB 
:acco3aroTOBKH iia Majjojiectiiiix pairoHOB lora, aanaAa m ACHTpa 
GBponeHCKOu HacTH CCCP b MuorojiecHHie cenepHwo h cenepo-BO- 
CTOTOHO paHOnisl npH OAHOnpCMOHUOM mHpOKOM paaBHTJTW HX B 
aawaTCKOH nacTH; 

2) niHpoKO MoxaHnanpoBaTb jiecoaaroTOBKii, b nepByio oqc- 
poAB THJKOJiMe H TpyAOOMKHe npoBtoccu; 

3) iiOMOHB jiecoaaroTOBMTojibHiJM opranaM o63aBccTHCB no- 
eTOHHHUMH KBApaMH KBajIH^HIXHpOBaHHIilX pa6o«CHX H HH>KOHep- 
HO-TeXHHTOCKHX KaApOB. 

22 Bonpocu JiecoBCAeiitin h jiecuuoffCTiia 
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PaavMeeTcfl, fiwjTopac.c'iwTWftaTi., hto BceaTii hoblto 4^aK- 

Topu opraiiiTsauiTii jiocoDTjcriJiyaTauHii hohuhtch b jiopflAKe ca- 
MOTCKa. 

Saoib T[)t>r)()Ba.TTiich aicTiiBiibio yt'iiJiBfl roryAapcTua. lla;io 
OLiJjo it)BAa'*'»» B Mii()r<)jjociii.i\ paiioiiax MiiorBo AecwTKM ii coTiiif 
TTOBblX, TOMIII'UMKII XOpOIlK) OCIiaiUOlllIMX .rit>t*().tarOT()BHTeJlI>llbIX 
ripe;uipHflTiiii ii ;uiH :)toi’0, b tbojo n‘iopc>Ai», iioTpe^oBa.Tjocb iiin- 
pOKO pa.’lBOpuyTb BbOHOMlIMOCKllO liabKJiailll SJ IB) BblHBJieUMH) n 
oiioiiKC cbipboBoii oaabi BiiOBb (‘oitABBaeMbix iipoAiipiiHTnii ii 

paooTbi no jipooKTiipoBamiK) jBi(*'jie;uiBx. O tom, na(*Ko.ii»Kf) fiojib- 
moii paiJAiax aoa/Kjim obi/in iioJiyaiiTr* :n\\ pa^orw aa iigcjicanuo 
AOCHTiijitvriifl, apKo cBii;u>TOjjb(‘TByioT t‘.:ie;iyioiniu> Aaiuibio o ])ocro 
y;icjibHoro Bcn a MHoi'ojicciibix paiioiion n oHuiom oTiiycKo Jiooa no 
CTpane. 15 1V)r>3 r. n .tiococomiiom 4)oiiao, nopcviaiinoM .jofoaai'OToiui- 
TojiHM, .’loca MBorojiocFibix [)aiionoB (rpt^Tbeii rpyiiiibi) aaiinjiH 
jFpoTiiB 25% B 1U22 1 '. II l()'‘o B 1912 r. xapaKTepMCTiiMi 

FFpOnCXOAllBUlOFX) II])II DTOM pOCTa IF TCXlJllMCX lAoii B()Opy>I{eJlHO('TlF 

jitM'oaaroTOBOK movjxBo iipiiBocTii cjioAViomiio Aamiiiie. 15 1952 r. 
yAC.Tii»Hbiii Boc MexaniianpoBaHHiJx pafiOT no MniiiirTepcTny jjccnoii 
irpoMbFiriJicMFiiocTir CCXJ^ cocTamur: iia Ba..ij;'C‘ Jieca—80%, na 
UOAB03KO — 90/o n na lUxinoaice—72^\). Mo/jxAy tom abb 
ACT naaaA bta oTpacAi* ho iiMojia niiixaKoii Toxiiniai. 

t5 ACAHx pacninpcFinn ACooBKciiJiyarauiin n MJioi'ojioiubix 
paiionax CTpanhi b f).7iHW{aiifFino ABa roAa naMCHaercH aobooth ypo- 
BOHb McxaiiiiBanmi JiecoBaroTOBiiTojibubix ni)on,oct*OB na iiajiKO 
Aoca AO 100/'(), noABoai^o Aoca - ao 90?u, bf»ibo3ko Jieca — ao 90%, 
a no BTopocTenoHBbiM iipouoccaM o6py6i«e cynben — ao <S0%, 
H iiorpy:n^e - ao 90%. 

poFticMFHfl BToii aaAami jipoMbiHUicuHbio iipcAnpMnTMn 

CCCP iiaroTOBflT n jiocTaBiiT u jiocoH3f)bFTOmiiiie paiionbi crpanbi 
B AoiiojiiioHwe 1 ^ HMCiomeMra jie(*o:iaroToDiATOAF.>iioii TexiiHKe mho- 
rue tuchhm hobi*[x Momiibix xpaKTopoB, aBTOMoGirjjeii, cnenHaJib- 
iFbix F^'panoB AJin noipyaKit, moiaiitiIx AM.ieJibiibix ajicKTpocTaimiiii 
H pa.'moro Apyroro oGopyAOBaiiMH. 

JXjih Aa^’o»iionincf’o ooBepniencTBOBanufi MexaiiiiaaAMif iiponcr- 
coB TpyAa na Acco.iai OTOBKax upHMouHOTCH nonan TcxHOAorHn b ao- 
coaKciiAyaTanMii — BbiBOBKa ctboaob c cy^ibAMU na i]i9>K}jiiii, 
ciuiaA. l^on Aajn»nenmafl oGpaGoTKa n rrepepafioTKa ApoBecniibi 
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Dpoiii^BOAHTcfl iia HinKiiHA cKJiaAax ijpii iiOMomH cTaanonapHiJX 
MaiiiHH M Mo\aHM:jMOB. 3 to noBBOjifieT ifaM6ojice uojuio wcnojib- 
aomrrh AponocHiTy, doahijtj. iipoMaBO^MTejiBiiocTB TpyAa m, rjiau- 
iTbiM ()6pa:i()M, :tiiaMMTo/ibno yjiy^imuTj. KyjiLTypiio-6i»iTOBoe oGcjjy- 
JKMBaHUe paOOBMX. 

I IpOBDAMMBie MOpbl B 6jIH>KaiuiIGO BpOMB JIOUBOJJHT ariaHHTeJl l»ITO 

yiKMJM'jMTh ofriiOM jiocoaaj'OTOBoix B MHorojiecHHx paiiojiax m coot- 

BOTCTBCIIBU (OKpaTMTl, MX B MaJlOJlOniblX o6jiaCTHX. 

Mo peiJioHMo oToii aaAaBii, jcaK ii AocTMiTiyToo pacjiJwpeiiMe 
jiGCoaai'OTOBOK, ipooyoi riponoAoiniB Gojii.mwx iioAroTOBHTejibHiix 
paGoT no ofijoeiiiiio jiecoB. 

J^jupafioTaBmafU B b ('C(’.P iipaTmuca iipoMijiiruioHiToro ocboo- 
HMii JicM'OB Miiorojjcciibix paiioilOB rioBBojineT ronopiiri, b nacTOH- 
mee B})OiM>i o cjiCAyiomiix (Jjaaax ii.in ajieAiojnax juiaHOBo-opraniiaa- 
UMOHji()H uoait)tobkh ^jo(;o;ia totobok: 

1) MHBcJiTapMuauMH 11 ycTpoiicTBo .tocob, BbiDojinflOMJJo opra- 
jiaMM JiocHoro xoaniicTBa; 

2) pa:if)a6oTKa rofiepajibnoif cxoMbi ocbochmh jiocob, naociioBu 
KOTopoii BUAaeT(‘H njianoBoo aa;iaiiiio aah ripociniipoBauMH Jicvo-* 
aaroTOBMTeJibHbix w AecooGpaoaTbiuaioiuHx iipeAnpiiRTWH h iipowa- 
BOAMTcfl, B cjiynao hcooxoahmoctu, aaKpeiiJiOHiio cbipjiOBOM Caubi 
aa jiccoaaroTOBMTejibHoii oi)raHH.unuieH; 

3) paapa6oTj;a iipoeKTHoi'o aaAaiiHH no opramiaanMii hobux 
Ae(<)aaj’oToinfTo.’ibHbi\ iipoAnpHflTiiii iijiii otacabhofo npcAupi^a- 
TMH, (* l-OCTaBJlCJlIICM B OTAOJll.ilblX, HaHGojJGC CJIO>KHblX CJiyHaHX 
TCX1111 HOCJtH X npOOKTOB; 

4) cocTaBAcniie paGoniix HopTOKeii. 

lla Bcox bthx baomcmitob iiauGojice hobum m opwrimajibHbiM A«Jia 
ycjioBMH jiccHoro xormiicTBa CXXIP HBAncTca, no>KaAyM, pa:ij>a- 
GoTKa rcHopaAbifOM cxomu ocbooiihb jiocob, bto h aacTaBAHOT nac 
cocpcAOTOHiiTb cBoe BiiMMaHiio HMoujio ua iieii. 

r o a o [> a JI h II M 0 c x e ai bi npoMbinuioiiHoro ocboohmh 
JIOCOB UJlCACTaBAHlOT (‘oGoil TOXHMKO-aKOIIOMMHOCKPie JJCCAOAOBa- 
luifi M pacHOTbi i[o paTpioiiaAbiiOMy pa3M0ii\eHHJo jJCCoaaroxoBOK 
B IipOCTpaHCTBC H BO BpOMOJJM 11 AaioT lipeABapMTOJlbHIiie cooGpa- 
TKOHMfl M pacBOTbi iTO paBBHTHK) II paaMoiAOiiHK) AopoBOoGpaGaTbi- 
Baiomiix H ncpopaGaTbiBaioiAMx ApoBcciiiry npoAnpuHTHii b abhhom 
paiioHo. 


22 * 
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PaapaGoTKa renopajibHux cxeM cKJiaAWBaexcH h3 fl,Byx nacTeft 
HjiH $a3 pa6oTH: 

1) o6in;eH aKOnoMH^ecicoif xapaitTepHCTHKif h oij[eHKif paMona 
OCBOCHHH n ero jiccocupbciiMx pecypcoB; 

2) COCTaBJICIlHH CaMOM CXCMLl npOMWUIJTCllIlorO OCBOeUMH 3THX 
pecypcoB. 

B ncpBOii uacTM paGox ocooo Bii/^iioe mgcxo aaiiHMaox OKcnJiya- 
TauHOHHOo paiioHHpoBaiiPie jrocoB. BajKnciimiiM npiianaKOM, ko- 
xopjaii Sepexcfl b ocuoBy iJ)opMiiponaiiHH jiGcoaKCiiJiyaxanwoHiiux 
paHoiioB, BBjjfiGXc n xcppHxopuajii.iioc Tf rpyaonoxoHHOG XBroxcHHe 
jiGCHbTX MaccwBOB K TOli iijjH jxpyroii xpaHaiiTHOH MarifcxpajiH hjth 
K onpGAGJiGHHHM paiioHaM n KpyniibiM uyiiKxaM iTOTpcfijientiH flpc- 
BCCBUIil. lloOXOMy lipaKTHMGCKH JJ0CO3KCIlJiy aXaniTOHHMO paiiOHW 
iipoACxaBjinior cofioii o6inHpiiyio, c AOCTaxoqrio bgtko BbipaacGii- 
jiiiiMif aiconoMwqacKMMH it iipirpo;unJMM rpammaMW xoppwxopHK) 
jiecoB, oobejuinGHHux oCruHocxi.K) xpaiiciropxiiLix ManicxpajiGii, 
HaiipaBjiGiiiTH rpyaoiioxoKa n HaaiiaHOHiiH jigchwx rpyaoB. 

JlGcoaKCiTJiyaxaBHOHHMii paiion, Kan npyriiiafl coBOKyniiocxb 
rGOrpa<|)HBGCKH CMGJKHMX JIGCHMX MaCCIlBOB, HO MO>KGX fiwxi. BflOJl- 
HG OAHOpOAHIiIM, OxrtGJIbHWG CFO HBCXH, ICaK 3X0 OCBGIUCliO B CO- 
BGXCKoii jiHXopaxypG no BOiipocaM jiocoaaroxoBOK, Moryx: 

a) xnroxoxi. k xpaH3HXHMM MarncxpanaM pasnoro xjana (k oc- 
iiOBHOH BOAiioii MarncxpajiH, k gg npHxoKaM iicpBoro h Bxoporo 

nOpHAKa, K H<GJIG3H0H AOpOFc); 

6) OKaaaXbCH CaMOCXOflXGJlbllblMH HCXOHHHKaMH JlGCOCHa6>KG“ 
HHB CymGCXByiomHX H BHOBb HaMGBaGMLIX K CxpOMXOJIbCTBy npO- 
MLUnJIGHHblX npGAnpHflXHH; 

b) HMGXb PG3KO paaJlHHHyiO CXeneHb HCnOJIb30BaHHH 3XHX JieCOB. 

Oahu jiGCOOKcujiyaxaAMOHHwe paiioHbi Moryx oxBaxbiBaxb 

oqoHb 6ojibmyK) xeppnxopHio (eanpHMcp, JiGcoaKcnjiyaxaAiiOHHbiH 
paBOH SaccGHHa p. CGBopnan ^BHHa c gg iipaxonaMw), Apyrne — 
cpaBiTHTGJibHO HeSojibmyio xoppHTopnio (iianpHMGp, 6acc0HH 
KaKOH[-JIH6o HG6ojIbmOH peKH HJIH OXAGJlbHUiiJ paHOH HCGAOBHO- 
APpo>KHOH MarncxpajiH). 

Ha HopBOH me $a3G pa3pa6oxKH reHopajibHou cxombi npHMe- 
HHTOJibHO K BHHBjicHHbiM AGco3KcnjiyaxaAHOHHbiM paHOHaM ycxa- 
naBjiHBaioxcH BosMOHCHbie pasMopu h xGppHxopnajibHoe pasMG- 
lAGHHo nocoaaroxoBOK. Hpn ycxaiiOBjieiiHH pasMopa saroxoBOK neca 
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B paMOiie y'lHTHBaiOT npHHfiTLiii nopHAOK Mcnojii>30BaiiMfl jiecoB 
B cooTBGTCTBHM c npniiBAJiGHaiocTBio MX K TOH HJiH HiioH rpynne* 
TeppHTopMajiBBoe paaMcraeHue jiecoaaroTOBOK npoM3BOAWTCB c 
yHGTOM HeoGxoAHMOCTM MCMOjibBOBaHHH B nepByio onepcAB cnejiBix 
II nepecToiiHBix jiecoB h Bo.iMOKHocTeii npM6jiHM<cniiH npoMum- 
jiejiHUx iipcAiipHHTBu K MCTominKaM cHpBfi. ripoMLiniJieuHLie 3a- 
roTOBKM jieca iiaMeqaioTCH, b HacTiiocTM, thm, tao npii AOCTaxoB- 
iiBix aairacax ApoBecwjiBi iipoAyKruifi mokct 6bitb 9^$ckthbh() 
yuoTpe^jicua hjim o6pa6oTaiia ii iiopopar>oTaHa na mgctc, a xaiOKe 
B Tex iiyiiKTax, OTKyAa ona mokgt Gbitb cbo6oaho BUBesoHa b Apy- 
i iie paiioiiBi, ripn pa3MemeHiiH jiecoaaroTOBOK CTpeMaxcH He ao- 
nyCKaxi* AwcnponopAnii MOKAy najinqiiuMH aanacaMH, iiI)OH3BOa- 
CTBOM II nOTpeGjieHHCM ApCBeCHlIBI. 

xoro qxoSBi upaBiuiBHO pomuxB Boupoc o pa3Mepe jiecoaa- 
roxoBOK B TOM Hjifi ApyroM OKOHOMHqecKOM paiioHe, cocTaBjiflexcfl 
npeABapHxeJiBHBiii Sajianc npoHSBOACTBa m noxpeCjieHHH ApeBC- 
CHiiBi B paMoiiHOM paspcnc. 

Mcxoahhmh riojiOHveHMHMK AJia pa3pa6oxKH xaKoro 6ajiaHca 
no paiioHy hbjibwtch: paaMep noxpeGHOCxH b ApeBCCHiie, o6mee 
KOjmqccxBO n pasMemeHiie apobcchhx 3anacoB, npoHBBOACXBeH- 
Huc MomnocxM npeAnpHHTHii jiccHoii npoMHrajieHHOCXH, HanpaB- 
jiOHHo H npoiiycKHaa cnocoonocxB xpaHSHTnux nyxeii ajih nepe- 
B03KH Jieca II lip. 

JlecoH36iiiToqHBio paiioBBi aoJi>khbi paccMaxpHBaxBCH iiKaqecxBo 
HcxoHHHKOB ciiadBKeiiHH jiccoMaxepHajiaMH MaaojiecHBix h 6e3- 
JiecHLix oSjiacxeii BuyxpM h bho AanHoro-panoiia (npn co6jiK)AeHHH 
paAHonajiBHUX naiipaBjiGHim ii paccTOHimw ajih rpy3onoTOKOB), 
a xaKHte nan Mecxa ajih opranHsauHn iiobhx AepeBOoSpafiaxH- 
Baioii](Hx H nepepa6axwBaK)mMx ApeBecHiiy npeAnpHflTHH. 

B peayjiBxaxe cocxaBjienHH 6ajiaiica npoHSBOACXBa h iioxpeC- 
jieHHH ApcDccniiBi Ka?KABiii jiecoaKcnjiyaxaAHOHHHH paiioH nojiy- 
Haex oiipeAejieHHoe anaHeHHe, ripHKpenAHexcH k iiyHKxaM hjih paiio- 
HaM iioxpeSjieHHH apcbgchhbi h na axoii ocnoBe ycxaHaBJiHBaexcH 
cxeMa CHa6}HeiiHfl ApaBecHiioii ochobiibix iioTpe6HTOJieH — npoMuin- 
JieHHUx npeAnpHHXHH, BHflBjiflexcH neoSxoAHMOCxi, jihiibhabahh 
xex npeAnpHflXMii, Koxopwe He oCecneqHBaioTCH CLipLeM H3 MecxHHx 
pecypcoB H 3aB030B, onpeAB-aflexcH bo3mo>khocxi> opraHHsaitHif 
HOBMx upoAnpHflXHH HO o6pa6oxKe H nepepa6oxKe ApoBecHHH. 
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OAHOBpeMeHHO c 3THM onpeAejiHK)TCfl pa:meineHHc iiobmx Jie- 
conpoMwmJiciiiTHX iipeAnpMUTiiii, wx iipo(J)ii.-Ti> ii molahocti,. 

EcJIH B tom IIJIW Apyi’OM paiiOHO hah BrUlM.Ul Hcro HMCIOTCfl 
Kpynirae AeAAK)A03HO-6yMa>Kiibie iipoAnpuHTHH hah Tanoro poAa 
npeAnpHATHH jraivie'iaioTCB k cTpouTCABCTny, to iiotpo6hocti» dtmx 

IipeAUp*lHTHH B ApenOCHlie VMHTWBaOTCH IIa A.'*HTeAbHhIH CpOK HX 
AeHCTBHH 0 yCTaHOBAeilHCM OrrBCMa ACCO.UirOTOBOK AAH :)THX lipCA- 
npHHTHM B AauHOM Ii 6AH3AO>KaiuH X paiioiiax. 

C yqeTOM HMOiomaxcii /KeAesiibix Aopor ii boahbix MarnoTpa- 
jieA B cTpane ii hx iipoiiycKHoii chocoGhocth iiaMe'iaKm-fl rpyao- 
DOTOKH ApenecHiiLi no bcgm Tpaii3HTiibiM MarncTpaAflM. 

rioCAO paCCMOTpeilMfl W yTBepBCAOlIMfl pC3yAI.TaTOB TiepBOH 
({)a3iii paCoT pa3pa6aThiBaeTca (*o6ctbohiio reifepaABHafl cxoMa 
ocBoeHWH AecoB. B rcMiepajii.Hoii ( xoMe jiccooKriiAyaTauHOHiioe 
paHOHnpoBaiine aoboahtch ao cTaAMii nuAeJicnitH OTAeALiiMx aoco- 
3KCiiAyaTauHoiiHbix yBacTKOB. 3 tm yMacTKii oowaho bliacahwtcb 
no npH3HaKy TaroToiiMH jc onpeACAOHnoMy BHAy AecoB03Horo Tpanc- 
nopTa, H Ha 6a3e hx opraHHayoTCH otacabhoo jj€H*03aroTOBHTCAi>- 
Hoc npeAwpMHTHe. 

PaaMemeHwe, pa3Mep, cpoKw ii oHopoAHocTi, iiocxyiiAeHHn Aeco- 
9KcnAyaTanH0HHbix ynacTKon n pa3par)OTKy h b cbb3h v bthm 
OpraH1f3aiJ,HH A0CO3arOTOBHTeAbIII.lX lipCAnpMHTHH IipOH3BOAHTCa 
coFAacHO yTBep>KA0HHOMy BapwaHTy oeBoeniiH AeeoB. 

B CBH3Ii C TOM, MTO AGCa KOIlKpeTHOlO paHOHa pa36HBaiOTCfI 
Ha AecooKCiiAyaTanHOHHhie ynacTKii coBopiiicHiio HopaBiioMepHO, 
c BKAiOHeHHeM AGcoB pa3AHqHoro eocTaiia h pa3AMBiioro Tpaiic- 
nopTIIOrO THrOXeilHH, eCTOCTBOHJlO, MTO H A0C03ar0T0BHTeAbHI>IC 
npeAnpHHTHH aah ocnioeHMii othx ynatAKOB no cnocif iipoM3BOA-* 
CTBCHHOM MOmilOCTH H CTpVKTypC CyAyT paajiHHHbIMH. 

Bo BTopoM <J)a3e paGox no cocxaBAOiiHio reiiepajibiioH cxcmu 
yToqHfloTCH H oKOHqaTejiJ>no npHHHMaoTCH iioKaaaTeAb BiiyTpM- 
paHOijiiOH noTpe6nocTH b ApeBocHHC Bcex boaomctb h oTpacAefi 
HapOAHOrO X03flHCTBa, yTOHIUieTCH H yTBep>KAaOT(*H OKOHHaTCAB- 
Hiiii 5aAaHc npoH3BOACTBa h noTpeCAeimn ApoBcciiiiH, ycTanaB- 
AHBaeTCH noAeiioo naanaqoiiHe aocob paaAHHHbix accookc nAyaxa- 
AHOHHiiix yqacTKOB B oxnomeHHH AecociiaSwcHMH AeiicTByjomHx 
npeATipHaxuii b abhuom hah b 6AH3AeHiau;eM paiioiie, nponsBo- 
AHXCH paSMOIAGHMO HOBLIX AeCOUpOMHUIAOHHblX IipOAnpMflXHIl H 
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ycTaiiaHJiHnaioTCH hx mojuhoctw c v^iotom HajiH'iHR jiecoa u ash" 
IU)M paiiOHC W B (*()()TBeT(-TIJHIl C. liaMCHOHHblM Me>KpaiK)HlU»TM 
rpy;ionoTOKOM ApeBccHHW no oTAOJihiiwM iiyrnM TpaiicnopTa. 

H pa.^paOoTKo roiiopajihiiow cxcmm ;jHaHMTejihHoe mocto aa- 
nHMaH^T paoqeTBi ijOTper)jH)r<> ofiopyj^onaiiifa, TaroBoro ii noABaac- 
cocTaBa, o6i>ejcT()B iipoiiaBOACTBenHoro a 6biTOBoro crpoa- 
TojibCTBa, rioTpe5iiocTn b pafioaeii cmjio a b hooCxojuimrx Kaiiaxa- 
vion.7io>KeHaHx. KaaaTajioBjio/Koiiaa acaacjiaioTca no jierooKCJiaya- 
TauHOHiioMy paiioiiy iia bocb nepaoa ocBotaiaa Aaiuioro MaccHBa 
tio iiHTaaeTaaM a foabm. IIoacbct aaTpar neAOTca tojihko aa ochob- 
Hbio KaiiaTaAhHwe coopy>KOFiMa, paapomaiomao npo^aeMy ocBoe- 
nan aocob a oHecnonaBaioJuae AaJThHoaiiioo paaniiTao jiochom iipo- 
MbiraaeHHOCTa (jiecoBoaiibie Ai>pora TpanaaTnoro .-aiaaeHan, npya- 
Hbio raApoTexiiaBccKBc ycTpoticTBa na boahux nyTax). 

Ii aaiUTioBaToJiBHOM Hac'TH CXOMT.I npoaaBOAaTCH anajiaa OH<a~ 
AacMoa cefiecToaMocTH a Apyrax aKOHOMaaecKax noKaaaTOAea aab 
<) 5ociiOBaBHH a npauaTan k cTpoMTejiKCTny aaaGoaeo BMroAHi,ix 
napaaHTOB. 

B cBaaa c tgm, hto k HacToaiqeMy BpeMcaa see MHoroaccHbio 
paiioHu Hameii CTpanw oxnaaeiibi Tauca o poAa OKOHOMaaocKHM aay- 
HoiiaeM a pacaeTaMH a aeca bthx paaoHOB b octiobhom npoHACHu 
jiecoycTpoacTBOM a HayaeaH, paaMon^enae jiecoaaroTOBaTeJib- 
Hbix a AopoHOGopa^aTbiBaioinax iipeAnpanTaa, a TaKBx'o iipejunpaa- 
Taa, iioTpeGjiniomax A})CBecaiiy a upoAyKTbi eo iiepepa6oTKH b 
f)Ojij,max paaMcpax, no iipeACTaBAHCT ocoGeHHbix aaTpyAHcnaa. 

ila ocHOBc peKOMOHAauHH rcaepajibHoii cxeiaw npoaaBOAaTca 
aaKpoiiJieiiae aa BOAymHMa JiccorjaroTOBaTCJitHbiMa BCAOMCTBaMa 
-Tiecocwpi.cBMx Gaa, a npoeKTiiuo a orpoaTeJibUbie opraaaaanapi 
OTHx BeAOMCTB BGAyT upocKTapoiiaHae a cTpoaTcJibCTBo jiccoaaro- 
TonaTeabUbix npeAupwHTHa. 

/|,epoBO()r)pa6aTijBaK)mao a nepopaGaTbiBaiomac ApoBecaiiy 
apFAnpaHTHH npoeKTapyioTca a cTpoarcH b aaBacHMOCTa ot bo;f- 
M0>KH0CTeii OKeroABoro iiojjy*ieiiiia cupba a-ih bx AFHTeAbHocTa 
B ahiihom ajia GaaajioaamoM paaoae. 

H BaKpeujieHHbix Ba aecoBaroTOBHTeJiaMa cbipbOBbix Ga^ax jie- 
ooaaroTOBKa BCAyTca b cootbctctumm c «HpaBajiaMa pyGoa rjian-' 
Horo iioAbBOBaHHH B AGcax CCCP», paapaGoTaiiiTbiMH a yTBep/KAOii- 
HMMa opraaaMa jiecHoro xoBaiicTBa. Jha npanajia b aaBacaMocTa 
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OT xapaKTepa, Boapacra Haca>KACHiiM, ycjioBnii npoiiapacTaHHB 
H aKOHOMH^ecKHx ycjiOBHM B paBJiKTOLix paiioHax npeffycMarpH- 
BaioT cnjiomHMO py6KH, nocTeneHHMO py^KM, rpynnoBo-BhiCopoH- 
Htie pyCKH, Ao6poBOjii.no-Bu6opoHHiiie pyGKH h t. a* flpaoHjiaMW 
py6oK oiipoAejiHioTCH TaK>Ke paaMep jiecocoK, nopaAOK h cpoK mx 
lipHMUKaHHH. 

JleconaroTOBiiTejibHhie iipeAnpiiflTiiH ii opi’annaauHJi iiecyT 
OTBeTCTueHHOCTi, 3a oxpany Jieca b aaKpenJieHiiLix aa iiiiMii jieco- 
CLipBCBux Gaaax, aa paniioiiUjikityK) paajieJiKy ApeBocimw a ohm- 
CTKy JiocHbix njJomaAeii ot aaxjiaMJicHiiocTii. Jlecoxo3fliicTBenjiiiie 

Hie npcAiipHflTiTH II opraHnaauMM e>KeroAno npoiiaBOAHT otboa 
jiecoeeHHoro (j^ojiAa jrecoaaroTouuTejrHM b cootbotctbhh c oHieroA- 
HMMU o6l»eMaMII npOH3BOACTBa II IlJiaFlOM pyGliH, KOHTpOJmpyKIT: 
CBOeBpeMCHHOCTjb H IipaBIlJIBUOCTB O^IICTKII JltH OCOK 11 CJieAHT 3a 
pauHOHajiBHOM paaACHKoii ApeBccimij iia copTHMenTw. 

Ilocjie BupyGiiii jicca jiecoxoaflijcTBOHJjwe opraiiLi iipHimMa" 
lOT MOpLl K cro BOSOGhOBJIGHMIO AGflHLlMM A*^^ HapOAHOFO X03HH- 
CTBa ApC^BtKMIIiIMH iiopoAaMM. npoiT3BOAHTcn cooTBeTCTByiomaa 
noAroTOBKa bohbu n boagtch iiocob jiot a. B iiocJieAHee BpeMH iia 
3HaHHTejibHMx iiJiomaAflx BwpyGoK iipHMeHaeTCH aopoccB. 

JlecoaaroTOBHTeJifcUBie npeAnpiifiTiia ii jioc*oxo3flHCTBeHHMc op- 
raHH3aiuiii iia Mecrax iipHHiiMaKiT Bce Mepiii k Toiwy, btoGw bck> 
ApeBecHiiy, uojiyuaoMyio iia jiecoccKe, iiciiojn»30BaTb HaiiGojioe 
BOAiio B MHTepecax iiapoAHoro xoaHiicTBa cTpaiiu. C dtoH ueJibK),. 
HapHAy c jiccoaai OTOBKaMH, opi aHiiayioTcn mcjikho npeAnpMHTHa 
no iiaroTOBjioiiHio iia ApeBccmiw iipeAMuroB niHpoKoro iioTpoGjie- 
HHH, IieoGxOAHMUX A*AH K0J1X030B H HaCeJlGHlIH (xapHbie II oGo 3 - 
Hwc Jiojiy^iaGpiiKaTbi ii iiaAejimi, uaACJiMii Glitobofo oGMxoAa Ha- 
cejJOUMn u t. ii.). Bee Gojjco uiiipoKoe paciipocTpaiicHHe iiojiynaeT 
XHMHHecKaii H aiiepro-xHMMHecKan ynumaanHU jiecoceHHBix ot- 

XOAOB. 

r^aenoe ynpaeji^nue jiecHoeo xoasuemea 
u nojieaatnumnoeo jiecopaaeedenuH 
Munuemepemea cejihCKoao xoasuemea CCCP 
MocKaa 



PREPARATION OF FOREST 
EXPLOITATION IN DENSELY-FORESTED AREAS 
OF THE USSR 


Silviculture and the forest industry in tlio USSR liavc made great 
strides in the course of tlie last three decades duo to the constant 
and ever-growing demand of the national economy and the popu¬ 
lation for timber and due to the aim of exploiting to the full the 
water-protecting and shelter possibilities of forests. The Soviet 
government liad inherited from pre-revolutionary Russia a 
comparatively backward forest economy with fairly exhausted 
forests in the central industrially-advanced districts and 
with an even more backward timber industry devoid of any 
kind of up-to-date timber-cutting machinery and permanent 
workers. 

Under such conditions the task of satisfying the ever-growing 
demand of the national economy and the population for timber 
could not have been successfully accomplished without an en¬ 
tirely new basic approach to forestry, first of all to its exploita¬ 
tion. 

In particular, it was necessary: 

1. To transfer gradually but on a growing scale lumbering 
from the sparsely-forested areas of the south, west and central 
European parts of the USSR to the densely-foresled areas of the 
northeast and, at the same time, vastly develop lumbering in 
l-hc Asian part of the USSR; 

2. To carry out wide mechanization of lumbering and firsj 
of all of laborious processes; 

3. To assist lumbering agencies in acquiring trained workers,, 
engineers and technicians. 
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Cortainly such roorjOfanizat ion of forest exploital ion could 
not have come about of itself. It Jiceded intense efforts on the 
part of the govcrmonl. It was necessary to establish in tlie densely- 
forested areas tens of hiuidreds of new well-equipped technical 
lurni)erin|[r agencies; this, in turn, called for considerable economic 
investigations to reveal and evaluate the raw material bases for 
the newly-established enterprises as well as lor })lanning new 
ones. The enormous work that had been accomplished during the 
last decade is vividly evidenced by the constant increase in the 
ratio of densely-forested areas in the general supply of timber 
througln)ut the country. Timber delivered by the timber-cutting 
agencies from the densely-forested areas comprised in 1953 69 
per cent as against 25 per cent in 1932 and 16 per cent in 1913. 
The following data shows the percentage of mechanized work 
accordijig to the Ministry of the Timber Industry of the USSR 
in 1953: felling — 80 per cent; hauling—1)0 per c ent: transport¬ 
ing - 73 per cent. Two decades ago these branches were en¬ 
tirely devoid of technical equipment. 

To expand forest exploitation in the densely-forested areas 
of the USSR the level of mechanization of lumbering will be 
raised in the following [»roportions: felling — 100 per cent, 
hauling — 90 per cent, transporting 90 per cent, and in 
secondary processes; cutting of branches 80 })er cent and 
loading — 90 per cent. 

In order to accomplish this task industrial enterprises of the 
USSR will produce and deliver to ultra-rich forest areas thou¬ 
sands of powerful tractors, lorries, special cranes for loading, 
Diesel power stations and other equipment in addition to the 
available lumbering machines and implements. 

To perfect the mechanization of labour processes at the lum¬ 
bering camps, new technology in forest exploitation is applied 
to the transporting of unpruned trunks to the lower timber tran¬ 
sit depots. All further handling and treatment of timber is made 
at the lower timber-transit depots by stationary machinery. 
This secures the utmost utilization of wood, raises the produc¬ 
tivity of labour and, most important, makes possible the consi¬ 
derable improvement of the cultural and living conditions of the 
workers. 
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All these measures will ensure in the nearest future a conside- 
rable increase in the volume of lumberiiifi; in the densely-forested 
areas and a corresponding decrease in the sparsely-forested areas. 

Hut the accomplishment of those tasks as well as the achieve¬ 
ment of an increase of lumbering requires considerable prelimi¬ 
nary work in the field of forest exploitation. 

The metliod of industrial exploitation of forests iji densely- 
forested areas practiced in the IJSSH makes it possible to speak 
of several phases or elements of planned and organized prepara¬ 
tion for lumbering. 

1. Inventory-making and forest management carried out by 
forestry agencies. 

2. The drawing up of a general scheme of exploiting forests, 
on the basis of which plans are drawn up for lumbering and 
wood-working enterprises and, wJiere necessary, raw material 
bases are assigned to lumJ)ering agencies. 

3. The drawing up of assignments in the field of organization 
of new lumbering enterprises or a separate enterprise including 
the drawing up of technical plans in complicated cases. 

4. The making of blue-prints. 

Perhaps the most- novel and most original of all those elements 
is the drawing up of a general scheme of exploiting forests and 
we should therefore concentrate our attention on that. 

The general schemes of industrial exploitation of forests rep¬ 
resent technical and economic research and calculations for 
the rational allocation of lunil)ering in respect to space and time, 
and offer preliminary suggestions and calculations for developing 
and allocating wood-working enterprises in a given district. 

The drawing up of general .schemes consists of two ])arts or 
two phases of work. 

1. General economic characteristics and evaluation ol the 
exploitation area and its forest resources. 

2. The working out of schemes of iudustrial exploitation of 
these resources. 

The division into districts of forest exploitation stands out 
prominently in the first part of the scheme. The most important 
feature which is taken as the basis of forming forest exploita¬ 
tion districts is the territorial and cargo-traffic proximity of the 



woodlands to a definite transit trunk-line or to a definite district 
or important locality of wood consumption. Practically forest ex¬ 
ploitation districts ropresentja vast territory with sufficiently dis¬ 
tinct economic and natural borders that is united by common 
transport trunk-lines, direction of the cargo-traffic and destina¬ 
tion of the wood cargo. 

A forest exploitation district as a large combination of several 
goograpliic-ally adjacent woodlands cannot be entirely uniform. 
The integral parts, according to Soviet literature on lumbering, may: 

a) liavo close proximity to transit trunklines of various 
types (to the main waterway, to its tributary of first or second im¬ 
portance, to the railway); 

b) turn out to be an independent source of wood supply for 
the existing and lor the iiowly-planiied industrial enterprises; 

c) have diverse degrees of utilization of those forests. 

Some forest exploitation districts may embrace a very large 

territory (for instance, the forest exploitation area of the North 
Dvina river basin with its tributaries), others may by situated 
in the basin of an insignificant river or in a separate part of a 
main trunkline. 

During the first phase of >vorking out the general scheme ap¬ 
plicable to revealed forest exploitation areas the possible size 
and territorial allocation of lumbering are established. In estab¬ 
lishing the volume of lumbering in a given [district, an accep¬ 
ted order of utilizing forests in accordance with their relations 
to one or another group is taken into account. Territorial lumber¬ 
ing allocations are made, taking into account the necessity of 
utilizing first of all ripe and over-ripe forests and the possibi¬ 
lity of shifting industrial enterprises nearer to the raw material 
sources. Industrial felling is planned primarily where there are 
sufficient stocks of wood and where there are possibilities for ef¬ 
fective utilization or treatment of wood on the spot, or in those 
localities from which wood can easily be transported to other 
districts. 

In allocating lumbering there should be no disproportion 
between available stocks, production and consumption of wood. 

To find the right solution of the problem of defining the volume 
of lumbering in a given economic area, a preliminary balance 
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sheet of production and consumption of wood is drawn up within 
a district section. 

The initial conditions for drawing up such a balance sheet 
for each district are the following: the volume of wood requi¬ 
rements, the general quantity and allocation of wood resources, 
the industrial capacity of enterprises of forest industry, 
the direction and capacity of transit lines for wood transporta¬ 
tion, etc. 

Ultra-rich forest areas should be regarded as a source of 
wood supply for sparsely-forested and non-forested districts 
within or outside of a given region (observing the rational direc¬ 
tion and distance of cargo-traffic) as well as the localities for 
establishing new wood-manufacturing and wood-working enter¬ 
prises. 

After drawing up the balance sheet of production and wood 
consumption, each forest exploitation district acquires a certain 
significance, is assigned to a given locality or district of wood 
consumption and on this basis a plan of wood supply to indus¬ 
trial enterprises, the main consumer, is established. Then it is 
ascertained which enterprises not provided with raw materials 
from local or distant resources should be eliminated and the pos¬ 
sibility of establishing new wood-manufacturing and wood-work¬ 
ing enterprises is determined. 

Simultaneously, the allocation of new timber industrial en¬ 
terprises, their character and capacity are determined. 

If a certain district has important cellulose-paper plants or 
plans to build them in future the requirements of these enterpri¬ 
ses in wood are taken into account for the wdiole period of their 
operation, and the] volume of felling for those enterprises in a 
given or nearby district must be fixed. 

Taking into account the available railways and waterways 
in the USSR and their capacity, wood cargo-traffic is to be 
planned along all the transit trunklines. 

After analysing and approving the results of the first phase 
of work the main “general scheme*’ of exploiting forests is worked 
out. In the general scheme the division of forest exploitation 
into districts provides separate forest exploitation plots. The 
plots are usually dependent on the principle of proximity to a 



certain kind oi logliauling transport on tlie basis of which every 
lumbering enterprise is set up. 

Allocation, size, period and succession of the plot to be })ut 
into exploitation ajid the €»stablishment of lumbering enterpri¬ 
ses in tbis connectioJi are carried out according to an adopted plaJi 
of forest exploitation. 

Owing to the iact that the forest of a given district is unequally 
divided into different forest exploitation plots, including woods of 
various composi!i\s and transportat iciii ]:)roxiinity, it is only nat u¬ 
ral that the lumbering enterf)rises for exploiting these plots should 
be different in respect of their producing capacity and structure. 

During the second phase oi drawing up tlie general scheme the 
index of inter-regional requirements iji w'ood by all institutions 
and branches of the national economy is clearly defined and 
approved; (lie fiJial balance sheet of production and wood consnmp- 
tioJi is clearly defined and adopled; the purposeful assignment 
of forests of different forest exploitation plots with regard to wood 
supplies for the <)|)eratiug euterpises in a given or neighbouring 
district is established, (be allocations of Jiew forest industrial 
enterprises are provided for and I heir capacity is determined, 
taking into account the available foresls iji a given district 
with a planrujd inter-regional wood cargo-traffic on every trans¬ 
port at ion line. 

In drawing up the general scheme, considerable attention is 
devoted to the calculations of required equipment, traction and 
rolling stock, industrial and house building, the demand for 
man-power and necessary capital investments. Capital invest¬ 
ments for the forest exploitation district are estimated for the 
whole period of operatioji in a given forest mass divided into five- 
year and one-year periods. 

The calculation of expenditure accoujits only for the main 
capital construct ions which solve the problem of exploiting 
forests and cMisnre the further development of the timber in¬ 
dustry (transit t imber hauling roads, large hydrotechnical 
St ructures oji walerw’^ays). 

In the concluding part of the scheme, analyses are made of 
t he anticipated cost and other economic indices for basing and 
adopting the most effective construction plan. 
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Owiii^ to the fact tliat, al jjroscnt all tlio dousoly-lorostod aroas 
of the DSSll are undergoing such economic investigalions aud 
calculalions and taking into account that the woods of these areas 
are ujidor regulation ajid liave been studied in tlio main, the al¬ 
location ol luml)eriiig and wood-working enterprises as well as 
enterprises consuming wood and large quantities of its manu¬ 
factured products does not raise any difficulty. 

On the basis of recommendations of the general scheme, fin¬ 
est raw material bases are attached to the heading departments 
responsiiile for lumbering. Organizations responsilde for plan¬ 
ning and construction work j>lan and build lumbering enter¬ 
prises. 

\A ood-worki rig and wood-manufactui'ing enUnqirises are de 
signed and l)uilt on the possif)ility nf obtaining raw materials 
for their operatioji in a given or nearby district. 

Lumbering in the raw material bases of the lumbering 
organizations is carried out in accordance with the “Rules 
of Industrial Felling in the Forests of the LISSIF’ whiidi hav(‘ 
been worked out and adopted by forest economy organizations. 
Depending on the character, stand age, onvironmontal and eco¬ 
nomic conditions these rules })ermil clearing, nriifoi-m fellijig, 
gioup-sclectiun felling, voluntary-selection felling, etc. Tin* 
Rules determine the size of the wood-hdliJig areas, the manner 
and date of their joining each other. 

Lumbering enterprises and agencies an* responsible for forost- 
proteciion in the attached raw material bases, for t he rational ini¬ 
tial processing of wood and for the removal of rubbish from the 
felling areas. Every year forest economy enterprises and agem ies 
allot felling areas to the lumbering organizations in confoi’inity 
with the annual volume of {rroduction and with the felling plan. 
They control the time and regularity of clearijig the luinberiijg 
areas and su])orvise the rational processing of wood according 
to standard assortinents. 

After exjrloiting the felling area, local administative bodies 
take measures to geneiierale them with tree species according to 
economic requirements. E.xpedienl preparatiojis of the soil are made 
and sowing is carried out. Lately, sowing from an aeroplane has 
been used over largo areas of the deforestated plots. 
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Local lumbering enterprises and agencies take measures to 
utilize to the utmost capacity wood brought in from the felling 
areas in the interests of the national economy of the USSR, For 
this purpose, alongside with lumbering, small enterprises are 
established for the manufacture of wood-wares for kolkhozes and 
for the population (finished and unfinished containers and trans¬ 
port products, household wares, etc.) Chemical and energo-chem- 
ical utilization of wood waste is ever widely applied. 

The Chief Department of Forestry 
and Field-Shelter Afforestation 
of the Ministry of Agriculture, 
of the USSR 
Moscow 
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HEKOTOPHE PE3yjIbTATLJ HSyMEHHH 
OMaUKO-MEXAHHHECI^MX CBOflCTB 
rtPEBECMHbl 

IleyKJioHHoe pacnmpeiiiio oGjiacrcii npuMciieHMH ;^pefiecHii i»i 

B IiapOJ^HOM XOitBHCTlJO, BJJIiyCK HOBhIX BlIAOB lipOAyKMHH H 
MaTopiiajioB Ha ochobo ;^peBeciiJjf.i ii CBiiaaiiiioe c 3 tmm 6biCTp()c 
paaBMTHe jiecnoii npoMBimjieHuocTW b C^CCP BWBBajiM hco6x(wi- 
MOcTb miipoKoir iiayMiioii pa:5pa6oTKii iipoGjiCM, KOTopwe cBfiaa- 

HJbl C DBlHCHCHHeM pH^a ^^HBUTOCKIIX HBJICIIMM B ApOBeCMHG M 
MoryT CwTb ooiieAinienu oGiipiM noHHTjaeM $h3hkh [jtpeBecHHw. 
K OToii oTpacjiH ouai;oru ApeBocnjioBeAonBH mm otiiochm, mo- 
H«eT Gmtb h necKOJiBKo ycjioBiio, HayHOHHc iipoueccoB, npoHcxo- 
AHii][Hx B ApoBocwne Gea paajiOM^eima mjih HSMCueHHH ochobhoio 
oGpaayiomero ee KOMiuieicca BwcoKOMOJieKyjiHpfitix cocmhhc- 

HBH. 

PaapaooTKa yKaaanHHx npoGjieM GaanpoBajiacb ua oGump- 
HMx MaTcpHajiax no Hayqoimio cTpoenaH h cbomctb apobgchhu 

OTGHGCTBGHHUX UpOBGCHHX HOpOA, IipOBOAHBinGMyCH C y^GTOM TM- 
noB jiGca. 

IIoABGAeHHro htofob ii o6cy>KAe«Hio pcayjiBTaTOB gtofo 
H ayHGHHfl Gmjio bocbbiagho cnGiurajiBHOG coBGmaiiHo, coaBaHHoc 
HHCTHTyTOM JiGca AKaAOMHii Hayu CCCP b 1948 r. IIpH HayTOHHw 
ApoBGCMHM nopoA, npoHBpacTaioinMx B CoBCTCKOM Coi03c, o6pa- 

maGTCH GoJIBHIOG BHHMaUHG Iia llCCJIGAOBaHHG aHaTOMHHOCKOlX) 
CTpoGHHH c AB$(][>epGHu,idaAHGi{ ABBriiocTHHGCKHx npH3HaKOB, onpo- 
AeJIGHHGM oG-BOMa paaAH^HUX TKaHGM H paaMGpOB aiiaTOMHHGCKMX 
BJieMGHTOB. KoMHJIGKCHOG MCCJICAOBaHHG BOIipOCOB $H3IIKH ApC“ 
bgchhh, c yrjiyGjiGHHGM npcACTaBjiGHiiii o Ae^ajinx gg CTpoGHHii 

H HX pOAM B BOaHHKHOBGHMM H paBBHTHH HSynaGMHX HBJieHHU, 

23 * 
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npeACTanjiHGTCH naM oahhm h 3 naM6ojiee nepcneKTHBiiMx nanpaB- 
JICHHH B paCCMaTpilBaGMOH o6jiaCTM ApeBeClIHOBOAOUMH. 

HccjieAOBaTGjjbCKan pa6oTa no AaiiiiLiM npoGjieMaM n GCGP 

BGAeTCfl B OCHOBHOM BO MHOI MX OTpaCJIGBUX lIHCTMTyTaX M BWCmMX 
VHeCiiwx aaBeAGHiuix, a raK/Ko u MiicTiiTyTo jioca Akbagmiih HayK 
(^.GGP (JJaGoparopii>i Apeneciiji<)B oaoii vm). B oTpacjionbix mhcth- 
TyTax yKajaHHLie JipoojioMiJ ])a:ipa5aTi>iDaioTca c Gojibujmm npn- 
ojiiuKoiiHeM K’ ^aiipocaM irpoMhimjion>ioro ncnojiBaonainin ji tox- 
HojiorMH ApeBeciiHW, a MMeiiHo: fibicTporo pcaaniia, jiccomuiomia, 
MexauHaocKoii oGpaGoTKu, oTAeJutH, i^oiiBeKTiiBHoii n bjj( oko- 
aacTOTiioii cyiiiiai, niJcoicoTeMiiof)aTypHoii eyiuKii c upiiMoncjiiiCM 
^KETAKilX TeilJIOIlUfUTGJIOH, lipOCCOBainifl, raVTl.H, KOHCOpBHpO- 
Banna, cTaGiiJiiiaamin, ckJ ieii ivH , 11 poii: juoactB a paBjiiiaiiux Apc- 
BecHiJx MaTopiiajioB, ncijojii.iiOBannH otxoaob ii t. a- 

Geiiaac iiania nojii. aaKjiioviaeToi n tom, mtoow AaTL icpaTKoo 
onucaniie riojjvMeHiihix iiocjjeAatH* BpoMH pe:iy.rn»TaToB BayHOiniH 
iiCKOToptix cTJuijcTB ApeBeciiHj>i. H 0(‘nonHOM MJ.i GyACM i^at aTj.cH 
AanHwx aKGuepifMorna j{aK OAinicTJionHoii ochobm Aa.TJ»iicniriiHx 
TcopcTMtjecKnx liocTpoeHHH. IJa oGiiiiipiioro Kpyra BonpocoB GyA.VT 
ocnemenbi tojii.ko HOKOTopwe peayjii.raTbi, i^acaioiAnccH BaanMo- 
AoifCTBHfl ApcBccnubi c /KiiAb'ocTBMn, jipo'iiiocTJf H Ae(i)()pMa 
HUM ApeBCCMllbl H HBJieillTH JlbOaoajIOKTpMaucTBa. K'oireiJHO, H IIO 

VKaaaHHbiM oTAejibJibr^vf BoiipocaM neiiaGtr/ixiia iiojcoTopaa (j[)par“ 
McnrapnocTb ifajiGybomia. 

1. PaapaGoTKa jiaaiTOoGpasubix motoaob iiponnTKU, cooGinaio- 

lAGM ApeBGCUlIG TG HJIM lIHblG IfOJfGailbIG KaHOCTBa, M IlHTGpOCbl pa3- 
BHTIIH IipOMbmiJIGHHOrO npUMCJIGIIMH TeXHOJIOrilll OTOrO BMAa oG- 
JfaCOTKH ApGBGClIHbl niOCOGcTBOBaJlH njfMBJIOMGHMIO BHMMaHMH B 
IIOCJIGAHGC BpOMH K BOHpOCaM lipOIlllIIiaCMOCTH ApOBOCnilbl }KlfAKO~ 
CTHMH. HanGoJiGG lIJIOAOTBOpiIOH OKaaajiaOb MOTOAMKa M.iyaGHHH 
npoHiinaGMocTn, ocHOBamiafl iia paccMOTpoiniii iiccjioAyoMoro oG- 
paaua kbk jiGporopoAKH, oTACjiHion^OM /KWAKyio cpeAy <>t BoaAyin- 
Hoii. Bxa MCTOAiuca iraHGojjoc ot'ictjihbo Bwfiimjia BcoGxoAHMocTb 
paaAeJiGHMH iipoiiMJuacMocTH ApGBGciiiJbi Ha KanHJuifipHyio n 
(jfySHyK) H BJJAeJlGHHH B oGpariAG, COOTBeTCTBCllllO, KailHJIJIHpHOM 
M AH$<{)y3HOii 30H. 

HecMOTpH na to, hto HGoGxoAMMOCTb paajioJiGHHfl npoiiimac- 

MOCTM Ha ABe 4>f>pMbI BMHBMJiaCb B pGSyjIbTaTG npOBCAeiHIblX HCCJie- 



;](OBauiiH, HMeBiuHx cpaBHHTcjiBHO y3Kyio HanpaBjieHHOCTb, bth 
npeAtvraBjiGHHH naiujiH yciieuiBoe iipajicMceiiHe b TeopeTH^ecKHx 
Boiipocax cymKJf u npoiiHTKH ApeBecwiibi. B cbh3h c 3twm aacjiy- 
HCHBaeX BHBMaHBH HOBLIM MCTO^ oiipeACJienHH BOAonpoHHuae- 
MOCTH rtpcBecHiibi, iipniTHTbiM Tenepi. B Ka^ecTBe CTanAapxHoro 



Fhc. 1. KpnBiUi luiAonoTMiornounn n uo;ioupoTmuacMocTH ( 1 ) 
M j«|)H«an lu uapcMiHK H.iarii (*J) oGpaaua •;ipeuocHiiw 6yKa 
TojuuHnoM ij raTirc'iiunajiiajoM iianpaDjiciiMii 23,1 mm. 


3a oc-noBiTHc noi{a3aTejm npoinmaoMocTH iipHHMMaeTCH ko- 
JUiHOCTBo BOAbT, irpoA'OAHuioil Bopea oGpaaen b cyxKtt npii ycTaHO- 
BiiBrneMCH nponerce (piic. 1), ii KOHe^jiian t'pcAiiflH BjiaTKiiocTb 
ApCBGCHHW (Bbipa/HaeTCH OTpe3i;OM (70 Ha piTC. 1). jHonOJIHHTCJIb- 
iibiMH xapaKTepHCTifKaMii npn aroM Moryx cjjy>Knxb KpuBan hsmo- 
iieiiHfl HOI Jiom,criHH BO BpoMOHM (piic. 1) 11 Kpiiiiaa pacnpeACJieiJHfl 
BOAbi HO xojiiniine o6pa:ui.a. IIocacabhh KpiiBaa xapaKxepHayex 
COOXHOmOHHe MOKAy KO,<lHBeCXBOM CBoGoATTOii IT CBH3aiJriOU BOAH. 

Fla ocHOBo axoro mcxoab f)bijni xaKH\o MccjieAOBaHbi paaiibie 
IlOpOAbI ApOBeCIIHbl Iia lipOHMUaeMOCXI. Apy^MM >J{HAKOCXflMH: 
MacjiaMH, A^rxeM, boahumh cmgcamh cniipxoB, nacLiiuoHHbiM pac- 
TBOpOM XjrOpMCXOrO HaxpHfl M X. A- 

Peayjibxaxw HccAGAOBamiii ApoBecHHU paaniiix iiopoA iia npo- 
HimaeMOcxb npeAcranjiHiox iiHxepec npH peiuoiiMH B03HiiKaion^Hx 
Ha iipaKXHKG nonpocoB nponnxKH ApoBecHiibi xeMM mjim hhiiImk 
cijo?o6aMii, cyniKM ApeBecHHW b h<hakmx xeiiJiOHOCHTCJiHx, npn- 
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roAHOCTH ApeBecHHW ajih HaroToiwieHHH Tapu, oGecnoHcuim ctoh- 
KOCTH ee npOTHB aarimBaHHH b pasjiuquLix ycjioBHHx b t. n., 
a TaKH<e ajih pac^exoB tojuahhi*! ctohok cmkoctch. 

HpeACTaBjiflOT HHTepec bhaciiojiiio npBBnsLi paajmqHfi b npo- 
HimaeMOCTH HApoBoii H 3a6ojfOHiioii ApeBeciiiiw xBoi'miiix nopoA. 
PacnpocTpaHCiiiioc Miiemie o tom, hto 3to pasjiHHUc HBjifleTCH 
cjigactbugm CMemoniioro iioBO>KCHiin Topyca oKaifMJJOHnux nop 
B TpaxcMAax, ocHOBano na nccACAonaHnax aiiaTOMHBCCKoro cxpoe- 
HTfH ApeBccHiiw yKHBOro AepcBa. OAHaKO B cyxoif Apc^BccHne 
aaGojiOHH ii fiApa aiiaTOMH^ocKiie paajiMBHH b jiojiobcohhh ropyca 
He ycTanaBjiHBaioTCH. Ilpn HayneiTHn axoro Boiipoca Shjio oSpa- 
mono BUBManne ua cOAepH«anHe b ApeBeciirio cmohhctwx BeujiecTB. 
06pa:3Ai»i ApenecHHbi cochm Gmjih iiOABopruyTM oGpaGoTKC pa3- 
JlHHHLlMll paCTBOpHTCJlflMli H MllKpOCKOlin^OCliOMy aiiajiH3y c 
npHMeHGHHeM oi;pacKH. nojjyMeiiiiMe peayjiBxaTw nosBOJiumi aa- 
Hxo npuqHiioii paajmqnfl npoTiiiuaeMOcrii HApa m aaGo- 
JJOIIM CAGAyeX CHHTaXB pHA 4)aKXOpOB, B TOM 'JIICJIO lipiICyTCTBHe 
B xpaxeHAax HApa cmojibctbix h nehoiophix Apyriix BeiuccxB, 
oTcyTCTByioiuiix, noBHAHMOMy, B aaGojioiiii. Ha otom ociiOBaHHH 
Mor Ghtb iiocxaBAeu Boripoc o per\.7iifpoBanHH npoiiimaeMocxH 
ApeBecHUW HApa xbohhwx nopoA. 

llpH MHyqOIlWH lipOABHJKOBBB BOABI ITOnOpCK BOHOltOH oGpa- 

maexcH BHHMaHBc iia pojiB cepAWBiiHHBix Jiy^eit painieii h no3A- 
HCH ApeBocHHBi. HccHCAOBaiiHe BOAonpoHHuaeMocTH paniieM h 
nosAiren ApeBecHiii.i cochli b npHcyxcxBHH Kpaciixejieii Aajio oc- 
HOBaiiHc iipeAiiojio>KJHXi>, HTo pa3MepLi KanHJi.TiflpHoii chctcmh 
B cxoHKax KJiexoK, B03MO>Kno, CBfl3aHBi c njioxiiocxbio ynaKOBKH nyH- 
KOB ^uSpHJIJI, Ha6jIIOAaeMJ.IX B MHKpOCKOII BBHAB niXpHXOBKW. rio- 
cjTeAHHH pasHHHaexcfl b iiobaiihx xpaxcwAax Jiynme, hcm b paHunx, 
TAB OHa noqxH neaaMexna Aa>Ke iipn (ifjiBHOM paaSyxaiiHH. OxcioAa 
MOHCHO npCAnOJIWKHXL, HTO KanilJIJiHpiiaH CHCTCMa B CTGHKaX 
ii03AHnx xpaxcHA, iiOBHAMMOMy, KpynHce h 3thm, MOKex Gbitl, 
oG'bflCHneTCfl Gonee jierKoe nponHicaHHO b hhx KpaciixejieH. 

IIpoABnHccHne boabi nonepcK bojtokoh b ApoBecHHe c BAa>K- 
HOCTI.K) BMine TOHKH iiacHHi^eHHH BOJioKoii HpeAcxaBAHGT HHxepec 
HO TOJIBKO C TeXHMHeCKOii TOHKH SpCHIlH, HO H B CBfl3H C yCXaHOB- 
JIGHHOM BCCBMa BHCOKOlf BJia^KHOCTH HApa B CTBOAO paCTyn^HX 

AepcBboB AyGa, BH3a, tohojih h Apyrnx jihctbohhhx nopoA h npoA- 
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nojioHceimeM o bo:^mo>kjioctr yqacTiiH Bo;^Ll njipa b Bo;ioo6Mene 

jKviBoro AepeBa. 

IloAoGHMe HccjieAOBaHHB KOMiiJiCKCuoro xapaKTcpa, Koivia iiay- 
oirpeACJicuHLix cBoiicTB ApeBocmiLi npoBOAiiTca n cnaaii 
c BMflCHOiiHeM eo CTpyicTypriwx ocoSciihoctcm , hmgiot cyiAecTBeii- 
iioc aHaMeinic ii b Apymx cjiy'ianx ii Boofime xapaKTepnu AJifi pa:i- 
BIITMH ApeBeCWHOBOACIIIIH. Ii* DTOMV HIlKJiy pa5oT IiaAO TaiGKe OT- 
HeCTW MUKpOCKOnUBOCKMe MGC.JieAOBaflMB CTpoCHliH ApeBCCniTBT npil 
Ae(|)0pMauMfix paaOyxairiui n ycyiiiiaf, CTpoeiiiin npcccoBaHnoii 
ApC'BeCMHBI M T. A- 

PcnicHHc B npoMLiniJjeniiocTif aaAan no yMoiitijieHmo BJiaro- 
iiorjJoineHMfl ApcBociuihi, no riiAp<)cl>o5n])onannio, CTa6MJin:mii:HiT 
paaMopoB ApcBecnnij it t. ti. iioTpe6oBajio (iojicg Tonnoro iirmopc- 
iiMfl JionaaaTGJiGH iiaoyxaHiin apobgchhw. jiocTaBTien TaiOKG 

Bonpoc o5 oiipGAOJiGiiiiii Majro iiayncnnoro AaBjiGHiin naGyxaiina 
ApcnecMHij ii ero T^piiioTnjai. B uoo.tigahgm cjiyMac BWHcnnjiacb 
HOKGAaTGJiBHOCTi. iK*no.:i].:u)nanna npnMGiiflGMoif nnoiAa pw'ia/K- 
noil CHCTCMU, TaT« Kan BoanyvKACTiwe yciuiiiii, TpeGyeMMX A-iH npii- 
BOACHHH GO B ABIIJIiCTIHe, MOFAO nOBAIIHTL Iia IIOBGAGHIIO o5pa3Ii;a 

B ifCKaaMTb liccjiGAyoMwii njiouecc naGyxaHiiH n ero nonaaaTCJin. 
PaapafioTannaH MCTOAiiKa iroaBOJiTioT npoBOAMTi, iiaujiioAonnn b tg- 
»TcniiG BCGFo onwTa, iiammafl c MOAiGHia conpnKocnoBGniiH oGparma 
ApOBGCUHR C IICCJlCAyCMOiT JKBAI'OCTBIO. BrJIB IICCJlGAOBaiia 11 KH- 
HGTHKa BOAonorjiomeuMfl iiyTGM BaBGinJTBaHHH o6pa3ua ApoBocnnw 
B noAC. ConocTanjieiiHG uojiy^GHiiux Kpiinux BOAonorjioiueHiin, ac- 
4)opMaii;Er& paaGyxanHH m AaRJiCiUHH iiaCyxaHHH (b xaiirGHAHajib- 
HOM HanpaBJioiiMH) ApeBecniiR aaGojioiui cochbi (pnc. 2) uoKa- 

:URJO, MTO B TGHGimG IlGpBRX BICGTM CGUyiTA, KOFAa CpGAHHfl BJia>T«-- 

nocTF. ApeBCCHiiR (npH paaMGpax' oGpaana baojil bo^iokoh 8 mm, 
iioriGpeK — 10x10 mm) npeBRinacT 30%, AO(J)opMaAMii paaGyxa- 
niiH yciienaioT paaBHTbCB ahibl iia 10 —12%, a AaBjicniic iraGy- 
xamiH — na 5—6% ot hx itojihoh bgjihbhhw. 3to aHaBiiT, 
'iTo npoAGCC BOAonorjioiAGHHH iipoHcxoAHT cnanajia sa cbgt 
npOABBH^GHHH BOAI>l BO BCOii KailWJIJlBpHOii CMCTGMG APOBGCH- 
hr, 3HaTOTGJibHO oGroHflFOiuGro HaGyxaHHG. ITocjieAHec aanep- 
maGTCH K KOHny ncpBoii MBiiyTH, w TorAa cpoAHflfl BjianmocTj* Ape- 
BOCHIIR AOCTHraOT nOHTH 100%. B ApeBGCHJIC flApa BCG 3TH HBAG- 
BHR npoHCxoAHT aHaHHTGiiBno MGAJioiiHee, DpnqeM na6yxaHHe 
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CHjibHO oa^ep^mBaeTca AH^^yaiiuM npoABH>KeHiieM boau b Ape- 
BecHHe, He aaKauHWBaiomHMCfl b abiiiibix ofipaauax nepea 130 mh- 

HyT. 

ripH onpcAeJieHMw bcjihhhiit>[ AaBj^ieiiiifi HaOyxaimH BLiHCiiaJiacb 
II BejiHHHiia iipeAOJia njiacTHnecKoro TOHeiiHH 0,1^, o KOTopoii mbi 

Omc CKaiKCM. IToejrioA- 
iiHH jiJiH paaiiux iio- 
poA ApeBccHHw fiiiiJia 
BcerAa owme bcjimhh- 
iiBi AaBjieiiMH na6yxa- 

lIlfH. CjlGAVCT Tajv>KO 
yilOMHliVTI. 1 ) HILie- 
mill, jiaaBamioM «pac- 
iij ai i>] Ban IIGM » Apt> ne- 
(niibi II aaKJiio^iaK)- 
mcMfU It ciiii>KeHmi 

M OAV Ji fi y up y roc rii 

iTpii oivaTim iionepcK 
iJo.ioKOJT iioc.jie npoA- 
Ba pii 'J’( VI i.H oro ()r)5K'a - 
TIIH ApCBOCIIIlbl BCyxOM 
COCTOHIIMH (c npCBLl- 

ijiemiOM ii iiocjie- 
AV loiAG JT) H a f) y X a n m h 
II Bi>K* yuHT na nil h . Pe- 
iiiaioin,(3e aiiaMomie hb- 
.lOJiiiH naGyxaimn cbm- 
AeTGjibCTBycT 1. o 
rAyGoKiix (TpyuTyp- 
nux iiaMeHemiax, iipoiicxoAHiniix b ApeBecMne b iipouccce co 
«pacmaTMBafiHm>. 

2. niHpoKoe npMMeiieiJiie ApoBecimbi b na'iccTBc KoncTpyK- 
TMBJIOrO MaTOpiiaJia paBJIIIHUblMM OXpaCJIHMH IipOMhira/jeilHOCTM 

H cTpoHTcjibCTBa B CCGP ociioBWBaoTcH na peayjibTarax iioApof)- 
HblX HCCJieAOBaHHM npOHHOCTW H Ae^JOpMailHM ApCBeCHHbl paaHbIX 
nopoA npH paajiMHiibix BMAax MOxaiiiiMecKnx BOBAciicTBiiii. 

3HaHMTCJibHoe BHHMaHHc CbiJio yAOJieiio HsyqeHMio yupyrwx 

CBOHCTB ApCBOCHifM, Ha OCHOBG KOTOpOFO pacCMOTpCIIbl BOnpOCbl 
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PiTc. 2. KpiiBhir bo BpoMoiiif 

BOAOiioraouioHnu ( 1 ) 11 amhjkmihh HfiGyxaniiH ( 2 ) 
A.in oOpa^ua aamvioiiiT cocjiw. 



ynpyroH anHSOTponuH apcbocmhli h iipHMeiieHHn ee k pac^eTiiUM 
saAaMBM npH paajinHHLix aCcojiioTHLix pasMopax KOHCTpyKXHBHMx 
ajieMeuTOB. PaapaGoxaiia cxaiiAapxHaa MexoAHKa oupeAejienHfl 
MOAyJioii ynpyrocxH ii ko3^)^)mamciixob llyaccoiia a^i^i ApeBecHHti. 



BpeMU^ ffacbi 


rue. 3 KpiiBhio TiiiMeHciiiTa no npcMemi jic^opMannw yiipyroro 
nocjio;ioit<*TMii>i Aponiu viiiia i (hiiu iipn i McaTiiii bjidjii. bojiokoii nocjic 
cHiiTwn uyju»t*iipyi<>m('n narpy^KH ( 1 ) if cTaTHMocKou Harpyaicii ( 2 ). 

HccjiCAOBaiiiii yii[»yr<)e ijorjioAciicxBiic, poJiaKc*an.iiH BHyxpcHnwx 
iiaiipavKOHHii ii AC()[)(>pMamH! noJiayMecrii ApoBcciinw it iiocxaBjioH 
Boijpoc of) y^icTo ii3Mt4!eiinH Ae(j)opMauiiii ApoBociinw bo BpeMoini 
B pacMorax KoncxpyKHiiii. OGuapyyKOir otoGwii xapaKxep Ae(})op- 
MaAHii yiipyroro iiocjieAeHCXBiiH ApoBccnuu, iiaOjuoAaeMoro nocjie 
cjifTiHH iiy^rii,ciipyiomoii iiarj)y3i;ji iipn cvKaxnii baoal bojjokoh: 
cHopocTj; Aet{)opMaAiin (*Hana.ia paBiia iiyjiio ii Jiwiiib Mopo3 iieKo- 
xopoo BpcMH AocTiiracT MaKCHMyiMa, a aaxew yMOHbmacTcn ao Hyjia 
(pile. 3,7),BMC(vro oohomoro iT3Mcviioiiiin cKopocxii AB(j[)opMauHii nocjie 
yAajieniia cxaxinecKoit iiarpyaiai — ox MaKcwMyMa BiiaBajie ao 
iiyjiH (piTc. 3, 2 ). HccJiCAOBaii ABiiaMiiHCCKiiii MOAyjn* yiipyrocxn 
ApeBCJCHHLi nyxcM ocunjiJiorpa^iiHecKoro iiaMoponiiii ^acxox kojic- 
GaHiiit npvi nariiCe. 

npOBeACHW oGiniipiiwe iiccjieAOBaHiiH no BoiipocaM AopeBHii-- 
Hijx KOHCXfiyKiUTiT, a MMejiHo: npoHHOcxii KOHCxpyKXMBUMX ajie- 
MCHXOB xBoiinbix 11 jiHcxneHHbix iiopoA iia oGpaBuax b iiaxypanb- 
nyio BoJiwBHHy, b nacxHOCXM c yTOXOM BJiiifiiiHfl nopoKOB; Hecyiaeii 
cnocoGHOcxH cocxaBiibix cxopHxHeik; pasjiiiBHbix bhaob coeABiiemiM 
(n TOM MHCjie Ha KJieio) m t. a- 

KpaxKoro onHcaiiMH peayABxaxoB axiix iiccjicA<^BanHH no- 

xpeGoBajiaci, 6 h oeoGaa cxaxBfl. 
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3a nocjieffHee BpeMa 3HaHHTejii.Hoe BHUManHe yAeJiHexcH May- 

'qeiiwio BJIHHHHH aJIGMeilTOB CTpOeHHH ApeBeCMHH Ha COnpOTHB- 
.rreiiHe eo MexanHuecKHM BosAeiicTBHHM h npa paapyuieiiMM. Hay- 
najiHCB MexanHHecKHe cnoncTBa otagjibhhx Bacreii roAMBiioro 
cjioa M aHaTOMiiBecKHx ojieMeHTOB ApeBecMHW. BhuiciieHO, bto ajih 
xBOMULix nopoA noKaaaxejiH npOBHocTii ii MOAyJii» ynpyrocTii iio3a- 
Hcii aoHW roAHBHoro cjioh b 2,5—3 paaa iipeBMniaHiT iioKaaaTOJiH 
paHHeii. Ho AaniiwM MitKpo(|)OTorpa(})iTBecKMx H3Mcpciiiiir, onpczio- 
jicHM noKaaaTejili MCxanuBecKiix cBoiicTB oGojiobck xpaxeifA cociiui 

npH oKaTHM B paAHajiLiioM iianpanjTeiTinT, npMBCM OKaaajiocB, mto 
iipOBHOcTi, H MOAy.TiB ynpvrocTH y o6ojiOBeK ho.iahitx TpaxoiiA 
iipHMepiio B 1,8 paaa Bbime, bgm y pafiiiiix, a cooTjioiiieHiie noKa- 
aaTGJieM npcniHoc/nt n ynpyrocTw no cpaBHoiiiTK) c noKaaaTojiBMii 
AaiiHoii 30HH roAMBHoro cjioh ajih paHniix rpaxeiiA okojjo 2,5, 
a ajim no3AHMx — 1,5. IlayBajiiici* MHKpocKOiiiiBecKMo M3M0HeiniH 
CTpoeiiMH iipii paapyiiiouun apobcciihm. KpoMc Toro, c ACJibio nw- 
HCHCTiMH iiaBajii.iiux cTaAnii H3Mciicimii HCCJicAOBajioch cTpocuMe 
ApeBecniiw, noABeprnyToii: aghctbiiio pa3juiBHoii BejiUBHiiw iianpa- 

B pa3BHTHC MCCJICAOBailMH, IipOBOAMBimiXCH Ua TOIIKHX CpO- 
3ax, 6wjia paapaCoTaiia MOTOAMKa MHupocKOJiiiBCCKoiT ctjCmkh 
CT pOOHHH ApeBeCHHbl IIOnOCpCACTBeUHO B npOAOCCO AOiiCTBHH yCM- 

jiMit Ha oCpaaeu. MexoAHKa BanjiioBaeTcH b oco6om oKpacKe h'oc 
BeiueiiHH HccjicAycMoii noBepxnocTH ortpaaiia ApoBccHUbi, aajio- 
>KeHHorc> B ciieuMajibHbui iipnGop m iiaxOAfliAcrocH nOA agmctbhcm 
TiarpysKH. 

JT,JIH MJTJTIOCTpaAHW TTCKOTOpMe H3 IlOJiyBOIIHLIX MHKpO^OTO" 
rpa(j[)Hif irpeACTaBjiciihi na pwc. 4. C-bOMKa npoH3BOAHJiacB, no 
Mepe iipMjio^KenHH k ofipaany ycnjiMW, tbk, bto naiKAan MHKpo(|)0- 
TOrpa4)HH COOTBGTCTBOBajia OIipGAejrCHHOM BGJIMBHHG A^MCTByKl- 
lAMX HanpH>KGHMM. OAHOnpCMGHHO lipOWaBOAHJIOCb H3MGpGIIHG AC- 
^opMaAMM o6pa3Aa. 3th MccjiGAonaHUH iiosbojihjim bwhchiitb, npn 
KaKOii BGJIHBMHG HaHpH>KGHHM nOHBJIHIOTCH MMKpOCKOIlMBGCKMG M3- 
MGHGHMH CTpOGHHH ApGBOCMHLI ^JIH paSHMX BMAOB Hanpn>KCHHOrO 
COCTOHHHH. BhJI BbIHCHGH MGCTHblM XapaKTGp paapymGHMH AP^- 
BGCHflM IipH CHtaXHH BAOJIL BOJiOKOil, THK KaK BHG CKJiaAKH CHCaTMH 
COXpaHHGTCH HC TOJIbKO HOpBOHaBaJIIiHaH $OpMa BOJIOKOH, HO M 
ynpyrHG CBOHCxBa apgbgchuiiI. 
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Phc. 4, MHKpo^oTorpa^ifn ,ipeBecMiiw cocjili, chatmo b nponecco 
npifjiomuiiim MexaHii«rec*.Kifx ycii-iuM k ofipnsny: 
cnsQTHe.B panuajiMfOM iianpanjieiiiiHr a — ncpnoiia'iajiMioe (iTpoemie Apeopcifiiij, 
6 — BHAHO cnjiioiUMBaiiHe paniiiix Tpaxen,T y Hanajia i’o;uniioi’o r.jioH; 
cwaTue nonepeit bojiokoh no;i, yrjioM 45*^ k ro,iumiiiiM cjiohm; BiiaHo iieppKaiunBaHne 

paHHHX TpaxcHA 





MccjicflOBaiiiifl xpyriKoro panpyineHHfr ApeRecMirw c iipMMCiie- 
imeM Toopwji ynpyrocTii anM-joTpomioro rejia iioKaaajiH, ^To 
poraaion^eo siiaqouMe 3Ae*cj» iimout tviojicHoe conpoTHUjieHne irpn 
irajin^iifH KOHneiiTpan;™ iiaiTpH^Keniiii. U aiipwMep, cKajihiwa- 
HHO ncerAa conpoBO/KAaoTca OTpwBOM b iionepe^iHOM Haiipan- 

jieiiMB. 

IIpw nJiacTWHCCKOM bhag paapyjjicuHH iiponecc AC(|)opMiip()Baiiiffl 
ApeBccMHij, B aaBHcwMOCTH OT BejiHMWHLi Jianpa/icciiiifl, 

KaK noKaawBaioT iiccjicAOBaima, jia xapaKTopHwe oGjiacTM — 

oSjiacTP, ynpyroro nocjicAeiicTBTiH m o6jiacTi> ujiToiicHBuoro paa- 
BUTHn B OCHOBHOM iieo6paTHMhTX Ae(|)opMauiiif, aaKauBTiBaioinerocH 
paapymeniicM. rpaimua A«yx o6jiacTeii AC(J)opMnpoBaniiH, Bupa- 
'/KeHiian b HanpnJKeHUHx, HaaBaiia iipcAejioM luiacTiiBecKOi o Tene- 
HMH GnT- BeAHTOiia cHHHvaeTca c ynejinBcijneM iipoAOJJ7i{H- 
TCJiBiiocTH AoiicTBiiH iiai pyaixM. B nopBOii oGjibcth Ae<}^opMMpo- 
BauHH MOAyjiB yripyiMx AO(J)opMaArrM ApeBociiiiw upii c;KaTMii 
BAOJIb BOAOKOH BOA BOBTOpHOH CTaTUMCCKOli BarpyiBcoM coxj)a- 
HBOT iiocTomiHOo :uiaMOJiife irpii BiTCjro hhkjiob iiarpyaiai ao 
30 000. 

CpeAH MJjorifx BonpocoB, cBHaainibix c 6ojiec noApoGiiWM ifay- 
ijeiTBOM Ae4)opMau;iiii ApeBeciurw, mw aarpoHCM tojjbko Boupoc 
o iipiipoAe luracTMqecivoro TeBOJiwa, HMCiomwii: iipinimTUHaAbHoe 
H npar{THB;ecKoe ananeiiBo. MiiKpoMGxaniiMCHKHJviH nci*jioAOBa- 
HHflMM, O KOTOpWX HlJia pOMf, paUbJllO, OWJIO yCTaHOBJIOTIO, BTO BO 

BTopoii o5jiacTn Ae(J)OpMiipoBaijnH npii cmimm baojib bojiokoh 

BHKaKMX MMKpOCKOIinBOCKIlX MaMClTOHTlii CTpOGHllfl ApeBOCHnW HG 

oGHapyjKHBaoTCfl. MajicHmee oticboiighho ot l1GpHOI(aHaJ^^HOH 

<j[)OpMI>l BOJIOKOH BCJIGACTBHO T!X Ae(J)OpMail.liH BJTOHGT 33 (*o5oM pa3- 

pyineiiiie o6pa3B,a c oSpaaoBuinieM CKJiaAKU OKaTHn. OTCK)Aa 
GJiGAOBajio iipeAnojiojKHTi,, mto Ao4>^pMauMn iiJiacTWHecKoro Tene- 
nan, KOTOpwe npOHCXOAHX bo BTOpoii oCaaCTH AO(|)OpMHpOBaHHH, 
AOJi>KHbi paaimBaTbCH MCKjiK)TOTejii.no aa chct cySMincpocKoim- 
HCCKHX HSMCHeHmi Toincoro cxpocHna ApeBecwiibi. TaKWM o6pa30M 
U03IIHK Boiipoc o npnpoAG axoro bhah Ae(j)opMaujjii ApeBecHHU. 
Hto6IiI xapaKTCpHaOBaTb OXHOCHrOJIbHyK) BGJiHHHHy IIOCJIGAHHX, 
yKawoM, Hxo ajih cjiynan OKaxMH baojtb bojiokoh o6pa3Aa BoaAym- 
HO“Cyxou ApeBGCHHW Cyna AC(j[)opMaij,HH njiacxHHGCKoro xoHeHHH 
iioA HeMaMGHHMM HanpAH^GHHOM 417 kf/cm- AOcxnraAa b xcaeime 
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iipHMepHO AByx nacoB (ao ncpexoAa ot nocTOHHHoii CKopocTH k 
\ CKopeniioMy Ac^opMiipoBaHHK)) 3ij0—450 % HaBaAMiow A©$op- 
MaunH iipii GucTpoM iipiUTCWKeiiHn HarpysKii, mah 1,35—1,45% 
iiepBOHaHaALiioii ajihhu 5aabi waMeperiiifl Ae4)opMamiM. 

rijiacTiiqecKOo TOMeiiiic npoiicxoAHT c noiyroHiiHoii CKopocTtio, 
T. e. 503 yiipoMnoiiHB, ii 3 thm cyiu.oiTBOiino oraiiBaeTCH ot mctwh- 
Horo TCBoiiHH BbK'OKOiiojiuMopoB, pa3BiiBaioincrocH c BospacTaio- 
n^eil BH3KOCTbK). OTHOCIlTOAI.Iiafl BCAMMMUa Xie4)OpMaUMii nAaCTH- 

HocKoro TCBOHUfi (ao 1,5% iiopBonaBajibuoi'i ajimbu), a xaKVKO 
oTcyicTBiio, KaK iioKaaajin iiaimi npoABapHToAbiiwe ouhtij, bo 3- 
BpaiuoHiin 3T11X Ae({>opManiiif npii iiocjiCAyHBuoM iiporpoBO yica- 
3i.iBai()T iia TO, M’ro A0<l)O])MauiiH iiAacTiniocKoi'o To*JOniifi no nBJiacTcTi 
TaK>K0 11 BiJcoKODJiaoTiiBorKoii AO(|>opManHeij, ( BoiicTBeiuioil ubiooKO- 
IlOJIHMOpaM IJ OlipCMOACMlHOM TOMlfOpaTVplIOM HUTOpBaJIC. IIoaTOMY 
MO>KHO nMCKa3aTb i'HlIOTO.iy, MTO B BbllOKOOpilOllTPipOBaHUOM 
BOlHeCTBO BTOpHMllblX IvAOTOMIlfilX OOOAOBCh' ApOBOCHHLI, IipCHMV- 

mecTBemio ii noxiAKiAGae, >koctkocti> MOAOKyxifipHx.ix ueiieit ra- 
KOBa, MTO lipn MOHIUJOHUH paCCMaTpilBBOMblX AO<J>OpMaU.Ilii AOA'/KOIl 
BCTynaTb a aoiioTBiio ocoowii AiexainT3M nt*oopaTJiMoi'o toboiimh, 

( BHaamibiii c iif)Onec*( aiviii Oto CKOAb/Keimo, nomi- 

AHMOMy, A0JI>K1I0 J)a3BJlBaTbCfI IK) liplIpOAilbIM .CTpyKTypillJM na- 
npaiujeiiiiiiM irropiiHHbix j\jieTOMiii.ix oGojfohok ApoBociinbJ, koto- 
pijo MO/Kiio ooHapyxKHTb 11 B iioiK iibiTaiiIIOI1 ApoBocirne itf) iix oji- 
TllMOCKoii HOOAnopOAHOCTH B IJO:iHpii:U)BaiIllOM ( BOTO. Ojiu IIHOFAB 
iiaabiBaioTcH jiiiinifiMii (‘U"()Ab>KOJinH. I la otot rjio;Kiibjii ii iiOKa orne 
HOAOCTaTOBHO lI3yM0JIHblli BOIipOC, KacaiOIUIliicH (j)II3MKO-XMMWBe- 
CKOil JipupOAbl KAOTOHIlblX O^OAOMCIC ApeBOC'linbl, AOJianfbt lipOAllTb 
('BOT Aa/TbiioMiiiHo MC( jioAOBaHiiH (‘TpocTTiia AponeciiHbi n cocraB- 
AHIOIUMX 00 BblCOi;(bMOJ10KyjIHplJI*IX B(>IAOCTB IipH IJOMOmU ajieKTpO*- 
HOMMKpCH'KOllMBOCKIlX, pOJITrOHO- If 3AOKTpOHOrpa(}jMAOCKMX, yJIb- 
TpaaByKOBbix n Apyinx :)Tx(HOpnMeiiTajii>nbix motoaob coBpo- 

MOUHOif ({>11311KII 11 XHMltll. 

3. Hauio KpaTKOo oiiiicaHiio iioKoxopbix iiccACAOBauHii b o 6- 
Aac-Tif ({iwaiiivii ApoBcciiHbi fibijio 5w iieiiojiHbiM, ocAii 6bi MM HO yno- 
MHIiyAH o6 M.iyMOHMM IIOBOrO nBAOHUH, OTKpMXOrO B ApCBCCHHO 

aKaACMPiKOM A. B. IHy^HiiKOBbiM,— iibcaooAeKxpHHOcxBa. Bmah 
iipoBCAOHu BcocxopoHHMo HccjjoAOBaHM H Dxoro HHxepccHOHmero 
HBAOHUfl M BMJKMICHM OCIIOBIIUO OFO KOJlH^eCTBOHHMO XapaKTepH- 


364 



CTMKW. MaKCiiMyM ni.e 303 jieKTpw 4 ccKoro aapH^a cooTBCTCTiiyeT 
MCXaHW^OCKOMy liaiJpHTKCUIllO OKaXMH (paCTH>KCHlia), lipMJIO- 
^KCFniOMy noA yrjiOM 45 ^ k HaapaBjicMiiiio bojiokoh (piic. 5 ). 
JlocaTejieM iih 03 o..)jjej\TpMMiM Tua b ApeBtM Miie cjiy>KMT mviJiK^jioaa 



PiK'. 5. ^"l,n;jr[)aMivia iiaMononnji BOJiviMMiibt ii .nuiKa 
ni»c*aor».'iOKT{ni»ie;*iff»ro aapyijia li aaiim-nMocTH ot 
iJOJKOKoiiini nariiuat'Mnrt) j>r»paaua ajx'ikhiiiiu iia 
oiiopax (iiaiipaij.UMiiia bojiokoh coBnaAacT c ocbio 
op;uinaT) 

BTopHHiiwx K*ieT()Miu.ix ouDjKiMOK, BBjiHioui,aHCfi ni.o;io;j.iieKTpM»ie- 
(!Koit TeKCTyfioii c CHMMC'TpiTeM oj : 2. Mc(*/io;ioBanini iioTcaaajiii, 
HTO iii»c3<);.):ioi{Tpii»UH*Knii 3(J>(|>t>KT B Ap»?aocii>ie BbiiiBaii tojibko 
yrrpyrMMH AU([)<)pMaji.n>iAtii. »)tmm oGhHciiflercH tot cJiaivT, mto 
ypaBjiciiiiHMii onin.cMi Toofuni jii>oaoajioK*TpiiHCCTBa mo>kiio nojihao- 
iiaTJ.cH, iianpiiMop, npii OKaTiiii to;imiO b iiopBoii oGjiac/m acjcJioj)- 
MHpoBaiiHH 7i;peB(H nm.i. Bee dth npeaBhiBaiiiio iiHToporin.fO oeo- 
GeiiiiocTH nBoaoDJicKTpn'iecKoro y(J)4)eKTa, iiccoMneiiiio, tubt b 
cede 3HaBHToJitHi,io B()3 movkiioctii ;wib Aajnaioiimero iiayHeiiMfl 
flpeBcewHU. 

Mnetnumym jicra 
AKade.Muu HaifK dCCP 
MocKoa 



SOxME RESULTS OF RESEARCH WORK 
ON PHYSICAL AND MECHANICAL 
PROPERTIES OF WOOD 


Tiio steadily j^rowiJig application of wood in the iiaLionai 
economy of (he USSR, 1 he manufacture of new products and ma¬ 
terials based on wood, aJid the ra[)id development of the timber 
industry, resultin^^ from this, gave rise to an extensive study of 
the scientific problems coJinected with an investigation of the 
physical phenomena of wood which may l)e combined under the 
general conception of wood physics. By this branch of geJieral 
wood research we mean, perhaps somewhat arbitrarily, the st udy 
of processes in wood unaccompanied by decomposition or altera¬ 
tion of the main complex of high-molecular compounds forming 
the wood. 

Investigation on the problems mentioned above was based 
on extensive data collected during the study of the structure and 
properties of wood of native tree species w^hich took into account 
forest types. A special conference convoked by the Institute 
of Forests of the Academy of Sciences of the USSR in 1948 was 
devoted to summarizing and discussing the results of this research. 
In studying woody species growing in the Soviet Union much 
attention is paid to investigation of the anatomic structure of 
w^ood with differentiation of diagnostic features determining the 
volume of different tissues and the dimensions of the anatomic 
elements. A thorough study of wood physics in order to get a 
deeper understanding of the details of wood structure and their 
part in the origin and development of the phenomena seems to 
us to be one of the most promising orientations for the subject 
under consideration. 
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In the USSR research on these problems is conducted mainly 
at many industrial research institutes and at universities, as 
well as at the Institute of Forests of the Academy of Sciences of 
tJie USSR (Wood Rcsearcli Laboratory). At the former the prob¬ 
lems are investigated with a closer approach to the questions of 
industrial use of wood teclinology, namely, to rapid cutting, saw¬ 
ing, mechanical processing, finishing, convex ing and liigh fn*- 
quency field and high temperature drying by fluid heat-bearers, 
pressing, bending, preservation, stabilization, glueing, produc- 
tion of different wood materials, waste iitilizatioji, etc. 

Our aim here is to. give a brief dcscri]>tion of results of recent 
iiivestigations concerning some properties of wood. We shall dis¬ 
cuss mainly experimental data as these are the only basis for fur¬ 
ther Ihetnetical work. Of tlie large number of questions hero we 
shall dwell only on sumo results relating to interaction between 
wood and liquids, wood strength and wood deformations, and the 
})iezo-electrical plionomouon. ISiaturally, t he treatment even of the 
(luestions mejitioned will iuevitaidy be somewhat fragmentary. 

1. Dcvelopmciii of various methods of impregnation which 
imparts some useful qualities to wood, and the interests of a 
wider application of wood processing of this kind contributed to 
greater attention paid recently to the questions of wood permeabi¬ 
lity. The most productive was the method of studying permeabi¬ 
lity of a specimen rep)resenting a partition separating liquid and 
air media. This most clearly demonstrated the necessity of sub¬ 
dividing permeability into a capillary one and a diffusive one, 
and setting apart in the specimen the capillary and diffusive 
sections respectively. 

It spite of the fact that the necessity of subdividing permeabi¬ 
lity into two forms manifested itself as a result of research in 
a comparatively limited field, these conceptions found success¬ 
ful aj)plicatioii in various theoretical aspects of drying and im¬ 
pregnation. 

In this connection a newly-developed method which is now 
accepted as a standard one and provides for the determination 
of wood permeability to water deserves atlention. 

The quantity of water passing through a specimen in 24 
hours for a steadily balanced process (Fig. 1) is assumed to be 
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the basic permeabilily index as well as the final average moisture 
content of the wood (line segment “ab” in Fig. 1). The curve 
of absorption as a function of time (Fig. 1) and the curve showing 
the moisture distribution through the thickness of the speci¬ 
men may serve as additional characteristics. The latter curve 



Tig. 1. TIk* i urvo of water alisorplioii and waller porincability 
(1) and Uio cnrvo of moistun? evaporation (2) for a s))eeiTiu*n 
of b(*(r)i\vood 23.1 iiitii. tJiick in tin* tangential direction. 

characterizes the correlation between the quantities of free and 
associatod moist ure. 

On the basis of this method a miraber of species have also 
been investigated for permeability of wood to other liquids; 
oils, wood-tar, water-alcohol mixtures, saturated solution of 
sodium chloride, etc. The results of investigation of different 
species for permeability are of interest in connection with the 
problems arising in practice, namely, impregnation of wood, 
high-temperature wood drying, fitness of wood as a material 
for containers, makingthem decay-proof under various condit ions, 
etc., as well as calculation of wall thickness of liquid cont ainers. 

The elucidation of the difference botwoeii the permeability 
of heartwood and that of sapwood is of interest. The widespread 
opinion that the difference in the permeability of heartwood and 
sapwood of conifers is a consequence of the shifted position of 
the torus of bordered pits in tracheids is based on investigations 
of the anatomic structure of the wood of a living tree. In dry 



sapwood aiui liearlwood, however, anatomic differences in the 
position of the torus cannot be established. When studying 
this (luesljori, attention was paid to the resinous content 
of wood. Specimens of pinewood were processed with different 
solvents and were sul)jectcd to microscopic analysis, using dif- 
lerent- dyestuffs. The results obtained led lo the conclusion that 
I he difference in the permeability of hcartwood and sapwood should 
he atlrihuiod lo a numher of factors, including the presence in 
heartwood tracheids of resinous and some other substances, 
which seem to he absent, in sapwood. On this basis the question 
of permeahility cont rol of the heartwood of conifer could be raised. 

Jn studying the movement of water across the grain, attention- 
is paid to the part played by rays of early and late wood. The in¬ 
vestigation of w^at er permeahility of early and late pinewood in the 
presence of dyes provided a basis for the assumption that the di¬ 
mensions of the caj)illarv system in the cell w^alls may be connec¬ 
ted with the packing density of fibrils observed through a micro 
scope in the form of shading. The latter isl)etter dist inguished in 
late tracheids than in early ones wdiere it is nearly invisible even 
in cases of intense swelling. This allows one to suppose that the 
capillary system in the coll walls of later tracheids is evidently 
larger, which perhaps explains the easier penetration of dye¬ 
stuffs into the tracheids. 

The movement, of water across the grain in wood above 
the fiber saturation point is of interest not only from the 
technical point of view, but also in connection with the very 
high moisture content found in the hcartwood of oak, elm, pop¬ 
lar and other hardwoods, and the possibility of water exchange 
between the sapwood and hcartwood in a living tree. 

Such complex investigations in which the study of definite 
wood properties is carried out while at the same time taking into 
account the structural peculiarities of wood are of considerable 
importance in other cases as w^ell, and contribute to the progress 
of wood research. This series of studies also includes microscopic 
investigations of the structure of wood subjected to swelling or 
shrinking deformations, the structure of pressed wood, etc. 

The industrial solution of the problems of decreasing absorp¬ 
tion of moisture by wood, making it water-repelling, stabiliz- 

24 Uonpocij jiPcoBCAeiiuH h jiccoooACTua 
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ing the dimensions of wood, etc., required more precise determina¬ 
tion of the indices of wood swelling. The question was also raised 
of investigating the pressure of wood swelling and its kinetics. 
In the latter case the lever system, which is used occasionally. 



Measure m seconds 


proved to be undesir¬ 
able, as the force 
necessary to set it into 
motion might affect 
the specimen beha¬ 
viour and distort the 
swelling process under 
investigation. The 
procedure worked out 
permits conducting 
observations during 
the whole course of the 
experiment, beginning 
from the moment the 
specimen comes in 
contact , with the li¬ 
quid investigated. By 
means of weighing the 
wood specimen in wa¬ 
ter the kinetics of wa- 


Fig. 2. The rurvo of rliaiigos as a funcliofi of ter absorption was also 
lime of: (1) water atsorptiori and (2) swelling studied. Comparison 


pressure —for a specimen of pine sapwood of the curves obt ained 


for water absorption, 
swelling deformations and swelling pressure (in the tangential 
direction) of pine sapwood (Fig. 2) showed that during the first six 
seconds, when the average moisture content (the specimen of 8 mm 
along the grain and 10 X 10 across it) exceeded 30 per cent, 
the sw'elling deformations managed to develop only to 10-12 
per cent and the swelling pressure to 5-6 per cent of their 
full value. This means that the water absorption process 
takes place at first by the movement of water throughout the 
entire capillary system of the wood, this process greatly outstrip¬ 
ping swelling. The latter is completed towards the end of the first 
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minute, when average moisture content of the wood becomes near¬ 
ly 100 per cent. In hcartwood all these phenomena take place 
much slower, swelling being greatly delayed by the diffusive 
movement of water into the wood and is still not completed after 
130 minutes for the specimens tested. 

In the course of measuring swelling pressure, the value of the 
plastic flow limit we shall deal with was also determined. 
Its value for different species was always higher than the swelling 
pressure value. Mention should also be made of the phenomenon 
called “loosening” of wood and consisting in a reduction of ela.s- 
i icily modules on pressing wood across the grain after first compres¬ 
sing it in a dry slate (exceeding ) and subsequent swelling 
and drying. The decisive importance of swelling in the phenome¬ 
non mentioned hero testifies to the profound structural changes 
that take place iji wood during the process of its “loosening”. 

2. The extensive use of wood as a building material in differ¬ 
ent branches of industry and construction in the USSR is based 
on the results of detailed investigations of the strength and de¬ 
formations of wood under different loading. 

Considerable atl-ention 1ms been paid to investigations of 
elastic properties of wood to provide a basis for analysis of elas¬ 
tic anisotropy of wood and its application to computation prob¬ 
lems for various absolute dinieusions of structural members. 

A standard procedure lias been worked out for determining the 
elasticity modules and Poisson’s ratios for wood. Elastic after¬ 
effect., relaxation of internal stresses and creep deformations of 
wood have been investigated, and the question of taking into 
account alterations in deformations of wood as a function of time 
in structural calculations has been posed. The special character of 
elastic after-effect which can be observed after removal of pulsa¬ 
tion load on compressing along the grain lias been found out; defor¬ 
mation rate in this case is at first equal to zero and reaches the 
maximum in some period of time, then decreases to zero again 
(Fig. 3, i) contrary to the usual change of it (from maximum to 
zero — Fig. 3, 2) after removal of static load. The dynamic 
module of elasticity of wood has been investigated with the 
help of oscillographic measurements of vibration frequencies on 
bending. 
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Extensive investigations have been carried out on problems of 
wood structures: the strength of soft and hard wood structural 
members has been studied by testing the life-size specimens 
possessing natural wood defects, the critical buckling loads of the 
struts with a composite section, the ultimate loads of the dif- 
orent kinds of joints (including glued ones), etc. A brief descrip¬ 
tion of the results would require a separate paper dealing with 
wood structures. 



Fig. 3. Tlu* curves of clastic after-effect defornialioTis in pine wood 
on compr(*ssing along the grain ( 1 ) after removal of ptilsating load 
and { 2 ) after removal of static load — as a function of time 

Considerable attention has recently been paid to investiga¬ 
tion of the influence of microscopic structural elements on the 
resistance and failure of wood. In this respect there have 
been studied the mechanical properties of individual parts of 
the annual ring and of the anatomic elements of wood. It has been 
found out that for softwood strength indices and elasticity modules 
of the late zone of the annual ring are 2.5-3 times as large as 
those for the early ones. On the basis of photomicrogrsphic meas¬ 
urements the indices of mechanical properties of the tracheid cell 
walls of pinewood have been determined for radial compression 
and it has been found that the strength and module elasticity of 
the cell walls of late tracheids is about 1.8 times as large as those 
of the early ones, and the ratios of the indices of strength and elas¬ 
ticity as compared with those of the same zone of the annual ring 
are for the early tracheids approximately 2.5 and for the late ones, 
about 1.5, Investigation has been made of microscopic structural 
changes caused in wood by failure. Besides that, the struc- 

372 





‘if 




^ • *fc«ijg|g|PW 

▼•• - H i, 

«• . ' < ■ ■ ^ 

!.11 


’'•is^^tst."' f,' „ 


f-- ■ 


. 

■c:>':V^W'-r;ir^: 

? V ‘ 

. f •-*' 

.,:" ^fl^rCvTc*. - -' 


AjjSr- 






Fip, 4. Pliotomicroj^rfiplis of phiewood takpo during application 
of mechanical stresses to the specimen: 
radial compression: a — initial structure ot the wood* b — flattening of early 
trachelds at the beginning of the annual ring is visible; 
compression across the grain at 45® to the annual rings; the distortion 
of the early trachelds Is visible 






lure of tlie wood subjected to 
been studied with the aim to 
clianges taking place in it. 


stresses of different values, has 
clear up the initial stages of the 


To furlher the investigations of thin microscopic sections a 
pioce uie o < iioct wood structure photoniicrographing has been 
worked out, the spocinuMi being under action of the stresses 
applied. The procedure consists in a special method of dyeing and 
illuminating the surface of tlie specimen placed in a special appa¬ 
ratus and subjected to load. To illustrate this method, some of 
t lie photomicrographs obl.ained are shown in Fig.4.The photograph¬ 
ing was carried out in the process of applying stress to the spe¬ 
cimen so that each micjograph corresponded to a definite stress 
value. At the same time measurements of the specimen defor¬ 
mations were carried out. These investigations made it possible 
to determine the stress values under which microscopic changes in 
the wood structure occur. It has been found out that disintegra¬ 
tion of the wood comprossod along its grain bears a local character 
because outside the compression wrinkle not only the initial 
fiber form remains, but the clastic properties of wood as well. 

Investigations of brittle failure of wood in the light of the 
theory of elasticity of anisotropic body have shown that decisive 
importance belongs here to complex resistance, stress concentra¬ 
tion being present. For instance, shearing is always attended by 
transverse tearing. The investigations show that in case of plastic 
typo failure of the wood deformation process is divided, de¬ 
pending on the value of the stress into two characteristic regions: 
t he region of elastic after-effect, and that of intense development, 
in the main, of irreversible deformations 'resulting in failure. 
The boundary between the two deformation regions is called, 
when expressed in stresses, a limit of plastic flow Opf, As the du¬ 
ration of load increases, the value ap/ decreases. In the first de¬ 
formation region the module of elastic deformation of wood com¬ 
pressed along the grain remains for repeated statistical load a con¬ 
stant value when the number of load cycles is up to 30,000. 

Among many questions connected with a more detailed in- 
ve.stigation of wood deformation, we shall touch only on the 
question of the nature of plastic flow because this question is of 
theoretical and practical significance. By means of micromeclian- 
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ical investigations mentioned above it has been established that 
no microscopic structural cliaiiges take place in the wood comp¬ 
ressed along the grain in tlie second deformation region. The slight¬ 
est change in the initial form of the fibers, due to their defor¬ 
mation, brings about the failure of the specimen with formation 
of a compression wrinkle. Hence, one would suppose that 
the deformation of the plastic flow taking place in the second 
deformation region should develop exclusively due to submicro- 
scopic changes in the fine structure of wood. Thus, the question 
arose of the nature of this type of wood deformation. In order to 
characterize the relative value of the latter we shall note that in 
case of a specimen of air-dry beechwood compressed along the grain 
deformation of plastic flow under a constant stress 417 kg/cm- 
reached within about two hours (before the constant rate became 
an increased one) 350-450 per cent to the initial deformation 
under instantaneous application of load, or 1.35-1.45 per cent 
to the initial length of the gauge basis. 

Plastic flow takes place at a constant rate, i. e., without self- 
strengtliening,and this makes it substantially different from the true 
flow of high-polymers accompanied by an increase in viscosity. 
Small relative value of plastic flow deformations (up to 1.5 per 
cent to the initial length), and tlie absence, as our preliminary 
experiments have shown, of recovery of these deformations after 
successive heating, indicate that plastic flow deformations can¬ 
not be considered high-elastic ones peculiar to high-polymers 
within a definite temperature interval. Therefore it is possible 
to advance the hypothesis that in the highly oriented matter of 
the secondary cell walls of wood, chiefly in cellulose, the rigidity 
of molecular chains is such that wlien the deformations under con¬ 
sideration spring up, a special mechanism of irreversible flow 
connected with sliding processes should come into operation. 
This slidingshoulddevelop very likely in the secondary cell walls 
of wood in the natural structural directions which can be seen in 
untested wood, too, in polarized light due to their optical hetero¬ 
geneity. They are sometimes called slip lines. This complicated 
and as yet insufficiently investigated question of the physical- 
chemical nature of cell walls of wood should be elucidated by 
further investigations of the structure of wood and of the compo- 
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n^nts of its higli-moleciilar substances with the help of electron- 
microscopic, roontgcnog;raphic, olectronographic, supersonic and 
other experimental methods of modern physics and chemistry. 

3. Our briel description of some investigations in the field 
ol wood physics would not bo complete if we did not mention 
the new phenomenon—piezo-electricity—discovered in wood by 
Academician A. V. Shubnikov. This very interesting phenomenon 
has been thoroughly studied and its principal quantitative 
characteristics have been established. The maximum of the 



Fig. 5. The diagram of variation 'ot* llic value 
and Mie sign of jiiezo-clticlric cliarge, depending on 
tbe posilion of tlic wood specimen bent on the 
supports (Uie grain direction coincides with that 
of tile ordinate) 

piozo-electric charge corresponds to the mechanical stress of com¬ 
pression or tension applied at 45° to the grain (Fig. 5). The 
cellulose of the secondary cell walls is responsible for piezo-electri¬ 
city in wood; it presents piezo-electrical (exture with the symmetry 
oc; 2. Investigations showed (hat the piezo-electrical effect is 
caused only hy elastic deformations. That is wliy in ca.se of compres¬ 
sion the equations of the general theory of piezo-elcclricity can be 
u.sod only in the first deformation region. All the.so extremely 
interesting peculiarities of the piezo-electrical effect undoubtedly 
promi.se considerable po.s.sibiIities for fnr(her wood studies. 
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DEVELOPMENT OF WOOD HYDROLYSIS 
AND FURFURAL PRODUCTION 
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IN THE USSR 



PA3BMTME rMflPOJIM3A APEBECHlfLl 
M nPOH 3 BOACTBO OyPcpyPQJIA M IIX 3I1AMEHHE 
B PAHMOlIAJlIlBAmiM JIECOIIOTPEBJIEIJMB 
B CCCP 

JlecoxiiMHHGCKaH npOMi»imjJoniioc/n» (Wia iia cTapemiinx oxpac- 
.leii xHMHHOCKoii uepepa^OTiai ;i;pc«c(*iiiiLi, o;xjiaK() u Aopenojiio- 
UMOHHOH Pocciin 00 pa^MOpM HMqTO>KH 2 il. 1"()JlJ»KO 3a 

coHOTCKoii BJiacTM rrra n])OAfuiiiJiciiJiocTi> ciuihHO pacinitpiijiacb a 
£io pHAy HanpaRjioiinii nf)o;u*'J'aBjifleT cofxai a aaoTOHJuoe BpoMfl 
caMocTOflxejibHWC OTpacjm, Kaic, nanpiiMCp, mApojirianaH npo- 
MumJiOHiiocTb, npoMumjreiiiTOCTJi apeuecHwx luiacTMacc, iipoMbim- 
JlOHHOCTb MCKyCCTBeilllorO BOJJOKlia T1 3({)lTp011 neJlJII0J103Ll, XHMHH 
coo;£HHCHHM ^ypaHa m ^p. 

Ha 3TaiJ0 cBooro paaiuiTHn jiecoxnMiiHocKaii upoMwiii” 

jiOHiiocTb B C:CCP npeAcraBjiflCT coGoio MOui,HyK> ceri, iipoATipufl- 
THii, KOTopBTC aaiiHMaioTCfi iiopopaf>oTKoii npOAyivTOB, nojiynaioDUix- 
cn iipH iiciiojiL30BanHH Ae])ona Jia Kopiiio, iiepopanoTKO copTiiMCHT- 
JiOH ;;peBcc*Hiii»i, ;ipoBnnoii iiopnyjo cxicpoai., paajiMH- 

ijwx OTXo;:^OB Jiecnoro xoaaiicTBa ii Jicciioii iipoMBiiiuiojinocTiT. 

PaaBBTHK) HOBiiix irpo]i3Btw*TB, npc7i,ycMaTpiiBaioiniix ivianiibiM 
oopaaoM KOMiiJicKcii VK) jioj)opaGoTKy ApeBecmiw, cno(:() 5 cTRyeT 
AOHTOJiBHOCTjb iiayHiio-iiccjicAOBaTCJiBCKiix oprauMaaniiii h Bwcinwx 
y^ioGnwx saBOAGHiiri, iipejyiO/KOHiia noBaropoB nponaBo^cTBa h 
H nwenepno-TcxHHnccKoro nepcoiiajia. 

B Hamoii cxaTbO mj>i ocxaiiaBjiMiiaeMCfl jimtitb na Asyx oipacjiflx 
JiecoxHMUH — riiApojiii3G ;£pcBcciiiTM H iipoii 3 Bo;];cxBc ({)yp4>ypojia, 
npe^cxaBjinioiixiix, c Haiiioii to^ikh apeima, ocoChh iinxopcc, h ho 
KacaoMcn Bcero Kpyra jiocoxiiMiiaecKHx paCor, iipoBOAHMLix 

B CCCP. 
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rH/^pojiHanaH npoMLinureHHOCTb, HanajiG KOTopon 6 mjio no- 
jiowGHO B (XX'P B 1934 r., BLipocjia b namoii crpane b obcht* 
pa.iBUTVK) orpacjib XHMHqecKoii nepepa5oTKH jipeBecHUH. 

B CCCP iTMeioTCfl CTiemiiajiBHBie nayMiio-iKXjroAOBaTejiLCKHO 

H IipOCJnilhTO BHCTIITyTbl, oGcjTV/KHBaiOmilC OTy IipOMhnUJieHIlOCTI,. 
Ilapfi;^y c ycoBopuicncTBOBaiinoM cymocTByioinitx iipoMuniJioH- 
Hwx MeTo;^oB rii;ipojiH:}a, iihiiio partpaGaTunawTca hobmo, eme fiojiee 
3(})^eKTnBHj:,io motoali. Pa:ipa5oTKa otmx motoaob BoaMO>KHa jihiiib 
Ha ocHOBo yiviyrbneHHMx TeopeTiiHccK*iix pafJoT b cojiacTw xmmhh 
ApoBCCHiiM n ee komdoughtob. HcoSxoaiimo aiiaTB He tojibko no- 
BeAGHHC nojiHcaxapiiAOB no oTHomennio k KiicjioTaM, ho h none- 
AOHiie jiiiriiHHa, thk khk CBoiicTBa cro Beci>Ma ch-tibiio bjimhiot na 
TexHOjioriiH^ niApojinaa ApeBeciiHH. Beci>Ma 6ojihiijoe aiiaMenne 
HMecT TaKH^e naynoHne cTpooiinn KJieTOHiihix cTenoK ApeBecHiiu. 
Bco OTH Bonpocw H3yqaK)TCH b pHAo nayqHiJX ynpoKAOHMif crpaRbi 
H, B qaCTHOCTH, B HlICTIITyTe JieC0X03HiiCTBeHHLIX npoGjIGM Akbag- 
MHH HayK JlaTBuiicKofi CCP, b cbash c paapaGoTKoii rwApoAMaa 
ApeBCCMHM KOHUOHTpHfjOBaimOH CepHOil KHCJiOTOii. 

MayHemio rMApojiHaa ApeBecHHM KOHr;eHTpHpoBanHhiMH kmc- 
jioxaMM noKaaLiBacT, hto ycjiOBHH, iipii icoTopnx npOTCKaer axa 
peaKAHH, HpesBHqaiino cjio/khm, ii xeqeHHc npoaecca CKJiaAWBaex- 
CH H3 pHAa cxyiiciiefi, nepexoAnmnx oahh b Apyryio h nepcKpuBaio- 
mHx Apyr Apyra. IlepBoii cxynenbio, BeAymcii k pacxBopeHHK> 
H rHApojTway iiojmcaxapnAOB, hbahcxch ijaGyxaHne kjicxohhux 
cxenoK, j^oxopoc aaBwciix ox cnoiicxB hx cocxaBiiwx qacxeii. 

BoiipeivH paciipocxpaiieiiHOMy MiienHio, qxo jiufhhh b boao 
nOHXH HO iiaGyxaex, ycxaiioBjieHO, qxo oh, naoGopox, anaqHxeAb- 
ho HaGyxaex b boag (37% oGx>eMHMx)H oqcHb chjiliio — b kohachx- 
pHpoBaHHoii (75 %-hoh) cepuoii khcaoxc (ao 80% 06 'beMHWx). 
HpHcyxcxBHe caxapoB b khcjioxg noAaBJiBcx iiaCyxaime JiHniHHa. 
IlaGyxaHHG apgbcgmhm pesKo agjimxch hb A^a nepHOAa: pacxBo- 
peHMG H rHApOJIH3 rGMHAGJlJnOJIOa npM KOHAGHXpaAHH KHCAOXH OT 48 
AO 56,5% H pacxBopoHHc uejiAiojioaM npn KOHAOiixpaAHH kmc- 
jioxBi B 60% II BbiniG. IloiiepeMHue cpeau xbomhom apgbgch- 
HU B 64,5%-hoh khcjioxg h b khcjioxg 6 ojiee bhcokoh KOH^eH- 
xpaAHH iiaSyxaiox 6 bicxpo, npHqeM iiojiocxh kjigxok nosAHcif 
ApeBGCHHM HCHCSaiOX H HaHKHaGTCH MBAepaUMH CpGSa, KOTOpaH 

6Hcxpo aaKaHHHBaexcfi. McqeaHyBniHe boaocxh kagxok hohbjihiot- 
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BHOBb M CTaWOBBTCH O0.7jr>iri0, <jeM y HCXO/UIIJX b'Jiei'OK. lIjlOmaAb 
jionepeqiioro cpcaa kjictouhux ctchok yRejiH^iHBaeTCH upMMopHO 
B 15 paa. 


llpH Ha6yxaHiiii u co])ii()ii lincjrore iia iionopeijiiux cpoaax 
i;jjcTOK iia5jjio;iaoT(*H ;^() 2.':) icojion po( la, To.rm;iiH()M b na6yx- 
niCM cocToamiii 0,9—1,0 MmcpoH, mio cootbotctb^'ct tojiupiik' 
0,2—0,25 MiiKpoiia b 
ryxnx HJiCTO^qiihix ctcii- 
Kax. H Har)yxmjix ivjio- M:;. 

ToqHMX cToiiKax :iaMO' « IV'/ 

qaeTCHHopeaKo Bi,ipa>Ken- ^ tZDD- \ ip \ 

»*aH, paAHa.TTi»na>i niipii- ^ 1 j[\ * 

XOBaXOCTl., HBJIBfOIUaHCH, I WDD-'^ i \ 

no HaGjiioAOiiinjM iiccjiii. 1 

.loBaTCJieii, BT()f)nMnLiM I . 

odpaaoBainioM. Pa;ujycbf /\ \ 

irpCWTaBJIfllOT, IIOBIIAII- 11 / /^- _ 

MOMy, JTIIHMM CH^aTHfl, ~ j 

llOHBBHIOBiBOCH Iipil Iia- ^ -- ^ 

nyxaimii, a no poajiLHO 

i* ymecTByioimie crpyKry p-* | .:...^..:. -r" 

IIue oCjiacTR b jiopBo- 




J6,3% 

^5,3% 


liaHajiMioif 


KJICTOqHOll 


<)6ojioqKe. 

HaSyxaHwe kjictob- 
nwx CTCHOK y;K>5Ho iic- 


W ZO 30 (^0 SO BO 

BpeMjt 0 MUHymax 


iiojibaoBaTb Kaiv iiiiAHKa - 
Top BHHHHHH paBHUX VC- 
.noBHM Ha xoAriiApojHiaa. 
11a pHc. 1 n3o6pa?K(Mn*i 
KpHBwe Ha6yxa]inH noric- 


Phc. 1. KpnBHo naGyxaHiiH iioncpcqnwx 
cpeaoB ii()3AneM ApeBcciTiibi (vm h kucbotc 
H B KHcaux pacTBopax ivnoKosw: 

■I ..— pacTTiop raxapa ii 64 , 5 %>H()ii Kncjinre; 

.. pacTnop caxapa n 7 :)%-Hoii ifHCJioxc; 

.jfMcjiuTa Gea caxapa. 


poHHLix cpeaoH no.'voioii 

ApOBCCHIIH CJlli B copiroil KHCJiOTO pa.lHLlX KOBaCllTpaUUii, a TaiOKO 
B 75-11 64,5 ?o-hou KHCJIOTO B iipiicyTc.TBHH pasHoro KOJIliqOCTBa 
ivrioK03H. /l,o6aBJieHne Aa>KC nc6ojii>raoro KOJiiiqecTna rjiioKoabi 
^aMCTHO yMCHBiiiaeT criocoonocTb kucjiotbi BLi3biBaTi> iiaGyxaHHo. 
rio Mcpc pocTa KOJiHMOCTBa caxapa iia6yxaHiic ApcBeciiiibi n khc- 
JioTG naABCT H npii coAopH^aiiHM caxaj)a okojio 40% cocTaBjiHOT 
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jiHnib okojio 200% juiomaAn cpeaa cyxnx KJieroqHHx cxenoK, x. c* 
nejin^Hnw xoro >Ke nopfiAKa, hxo h b 54%--iioh ccpnoii khcjioxc^ 


T^oxopafl MO>i(ex pacxBopfixB xojibko rcMimeJiJnojioaw h to jihibb 
B acxiiBiio. J],o 6 aBJioiine i^jiiokosw k 64 , 5 %‘-iiom khcjioxo CHHHtacx 

_____/ iiaOyxaHHO HaMiioro chjib- 

_ g nee, neM Ao6aBjieime ce k 

~ j 75 %-iioif KBCJioxe. 3 xo 061,- 

g I flCHHoxcnxcM,BxoB 6 ojicepa 3 - 

i I 6aBjieiiuoii KHCjioxe ;^ocxa- 

xoBiio cnnaaxB He 6 ojii>inyio 
WOO- I tiacxB MOHorM;ipaxa, nxoGw 

I / pcaico cnnauxB KOJiHBecxBO 

^*1 ' I KMCJIOXBT, a 6 cop 6 HpOBaHHOH 

KOMnoHeuxaMH ApenecMiiu. 

J ^ HaSyxaiiMe ApenecHnu, 

**^§ 5 , / . B aaBHCMMOcxH ox Konueiix- 

^ t/no - J / • • ■ " 

^ y> ’ pai^MW KiicjioxM H caxapa, 

^ iiOKaaaHO na piic. 2 . Kpn- 

^ ZOO- / npOBtviCHBi no xonicaM 

MaKCHMyMOB naSyxaimn. 
2 V S ff W fZ fV ts W OMeBMViHo, jieBwii ynacToi; 
Mojiu H 2 S 0 ^ ffa MOJib ejiHJkoabi KpiiBBix xobck iicpe- 

r*n(*. 2 . Xo;^ ii/iGyxiiHHfi noiiepe’iHWx jJOMa OJipoAOJiflexcfl B oc- 

cpoBOB no 3 Aiicii aponenTim cjiw b aaBTi- jjobhom iia 6 yxaniieM reMH- 

CHMOCTH OT KOI!J\OIITp;miIH KTrCJIOTl .1 x. 

* ^ HC.riJiK)jioa H nacxHnno neji- 


. 5 


2 V B 8 W 12 W tS 18 i^MeBMViHo, jieBwn ynacToi; 

Mojiu H2S0^ ua mojio ojiiokoabi KpiiBBix xobck iicpe- 

r*n(*. 2. Xo;^ iiaGyxiiHHfi noiiepeBHWx jJOMa OJipoAOJiflexcfl B oc- 

cpoBOB no3Aiicii apoaenTim cjiw b aaBTi- jjobhom iia6yxaniieM reMH- 

CHMOCTH OT KOI!J\OIITpaBIIH KHCJIOT1.1 x. 

* ^ HC.riJiK)jioa H nacxHnno neji- 

H caxa})a: 

1 —lofcjiora C'i,5%-nari; 2 —HirrjioTa 75%-naH; 3 — JIIOJI0.3I*!, a upaBBlJi Iia- 

ijDOitOsn Ti 7b‘’o“H()i'i uiK^jjo'rf;; 4 rjiioKosa i)64,6%- Gvxmhitpm iiojuiwitio^u 
noil BMcjicTi*; .'5 —HaOyxamie Mcuea 24 Maca. uyXfiUiiCM n,ejiJiR)Jiu,ihi* 

ria 6 yxaHHC flpcBOCHHu b 

pacxBopc caxapa b 75%-iioii: kmcjioxg xapaKxopijaycxcn Gojiee Gbicx- 

pLiM noA'beMOM roMJine;iJiio.TroaJior() ynacxica icpiinon, no cpaBiiOHMio 

cKpuBOMAJiH pac'XBopa B 64,0%-noM khcjioxc. BejTMHHHa naGyxaHMH 

aa cnex reMMuojiJiioJiOB n oGoiix cjiynanx no^xn OAnnaKOBa, no n 


nei)noM cjiynac xoqna ncpojioMa nojiynaexcH n pacxBope, b KoxopoM 
na MOJIB rjiK)K03Li npiixoAMTcn 4 mojih MonorwApaxa, bo nxopoM — 
10 MOJieii. /l,pyrHMW cjjonaMM, htoGu BBiaBaxB OAnnaKOBun 3(|)4 ickt 
H a6yxaHHH ApeBccHHBi 3a cnox reMHucjiJiiojioa n 6ojice cjia6oii khc- 
jiOTc, hooGxoammo iia mojib rjiioK03w B3 hxb aiiannxGABHO OojiBme 
MonorHApaxa, mcm b 6ojice KpenKoii khcjioxg. 


3S2 





H 3 iipMBefleHHLix AaHHbix cjieAyeT, hto MOHoraApaT iipn Ha 6 y- 
xaiiHH HcnoAbsyeTCfl b 6 ojiee KoiiiKeHTpnpoBaHHOH KHCjioTe jiynme, 
HGM B Menee KOHueiiTpHpoBaHHofi. Mepes neKOTopoe BpcMH HaHH- 
HaeTCfl npoAGCc chhtkchhh iiaGyxaHHH, KOTopwii npaKTH^ecKH HcpeB 
24 qaca aaKaHHMBaeTca. JIa 
pMC. 2 BHH 3 y H 3 o 6 pa>Kciia 
jq)MBafl Ha 6 yxaijHH Ap^^aecH- 
iiw B pacTBopax caxapa b 
64 , 5 %--hom copnoH khcaotc 

nocAG OKOHHaiiMH npoAGcca 

CHn>KCimH HafiyxHHHH. Koii- 

4)Hrypai;HH 3T0H KpHBOli B 
o6meM iioBTopflex xoa Kpn- 
Boii MaKCMMyMOB HaCyxa- 
HHfl, TOAbKO XIOAT>eM KpHBOM 

6 oAee nojiorHM. 

Haynenne xapanrepa na- 
GyxailHH B aaBMCHMOCTH OT 

KOHneinpauBW khcaotj>i h 
KOAHA oCTBa caxapa b khcao- 

Te II03BOJ1BOT CoAee hcho 

iipoACTaBHTb co6e npoAeccw, 
npoieKaioiAHo npH rwApo- 
JTH 3 e ApcBecHHH. 

Jly^muMH ycjioBMHMM ajih npeArHApojmaa nsMeAbHouHOH 
eJlOBOH ApaBOCnHLI npH MOAyAC 1 : 10 HBAXHOTCH KOHACBTpaAHH 
cepHoif KHCJioTM 55%, BpeMH 00 MHHyT H TeMnepaxypa 50°. 
Bhxoa peAyAHpyiomiix BemecxB cocxaBAHex 28,8%. 

J^eAAioAoaa iiaBHHaex rHApoAM30BaxbCH c aaMexHoif cKopocxbio 
00%--iioM KMCAOxoii iipH xcMnepaxype CBbime 30°. 

KpnBLie CKopocTM iMApoAHaa reMHneAAioAos npoxoAHx nepea 
MMiiHMyM. 3x0 Kacaexcfl ho toai»ko rHApoAHsa xbohhoh ApeBecMiiLi 
(oJib), no H jiHCXBeHHoii (Oepeati). HopaBnoMopHLiH xoa rnApoAHaa 
yKasbiBaoT na npMcyxcxBHe axHx uoAHcaxapnAon b pasAMTOOH 
TOAIAG KAGTOraOM CTGHKH. MsMOUGHHG CKOpOCTH rHApOAHSa ITOKa- 
3ano iia pHC. 3. 

IIpH KOHAGHXpaHMH KUCAOXU B 65%, npOAOAMmTeJIbHOCTH rHA“ 
pOAH.aa B 10 MHHyX M XGMIIGpaxypG 50° H3 OAOBLIX OnnAOK nOAyHGHO 





}^WC. 3. WaMenCHBG KOHCTaHTCKOpOCTH 
rnapojiHsa: 

a — ucBrr(xiaijoi); 6 — iicjijiiojiobm; 

. . . ■ x ojionejijiiojioB; 

.jlpenecMnu. 
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68,7% pcAyHMpyK)mnx oemccTB. CnopocTb rM;^iOjiH3a neHTcaanoB, 
KaK H ii;ejTJiK)Jio3H, H B 3TOM cjiynac xonte ^poxo;^HT Bepea mhhh- 
MyM. riiApojina ;^peBecHTlM m xojionejijriojioati ripoxeKaeT iipaKTH- 
qecKH OAHnaKOBO. JlnrHHH iiecKOJibKO T0pM03HT rHApojTiia no- 
JiMcaxapiiAOB. riocJie oro yAajieimfl laieTOBHaa cxenKa cxaiioBHXca 
Gojieo iiopucxoH, a eo BnyxpoTriiaH noBepxnocxi, Cojiee AOCxyiiHoii 
AJIH KHCJIOTLI. 

^^jiH coKpamc'HHfl pacxoAa khcjiotw na cAHiiimy ApeBecmiw 

BMCIOXCH ABC BOaMOH^IIOCTW: IIOBI.TDTCHMO XeMJiepaxypW H TOCHOe 

CMomeiiMe ApcBeoMiihi c khcjtoxou. i> xafijinnc iipiiBeAcnw neKOxo- 
pi.ie AaHHue no rHApojiiTay otih/iok iieGojii.miiMH KOjiHMOcxBaMH 
75%-noil cepiioii kiicjioth npii xcchom cMomnBainiii hx npii paaiiux 
xeMiiopax ypax. 


JJamihic no zudpoAuiy onujioi: 


Mojiyjii. 

(oOieMHuft) 

TeMiiopa- 

Typa, /‘ 

Bhxoji p<‘jTy- 
nitpyioiniix 

BClUeCTH, % 

MojxyJib 

(oOXCMUMil) 

TcMnepa- 
Typa, * 

Buxojx pcny- 

unpyioiUHX 
HemecTB, Vo 

1 :1 

30 

56,9 

1 : 1 

40 

61,0 

1:1,5 

30 

64,3 

1 : 1,5 

40 

66,2 

1 :2 

30 

64,7 

1 : 1 

50 

63,4 

1 :2,5 

30 

68,4 

1 : 0,5 

50 

52,5 

1 : 3 

30 

68,7 

1 : 0,25 

50 

50,3 


TaKHM o6pa30M, yBejiHBGHHe MOAyJin c 1 : 1 ao 1 : 3 peano yBc- 
jiHqnBaex blixoa peAyAwpyiomHx BomccxB (c 56,9 ao 68,7%). 
Ho abhcc npii MOAyJie 1 : 1,5 nojiyBacxca xopomwii blixoa. IloBLime- 
HHe TOMnepaxypH ao 40® iipH MOAyjio 1 : 1,5 noasojinex nojiyBaxi, 
TOT >Ke BHXOA B 16 pa3 6LiCTpce, BOM iipw 30°. noBtimeHwe xoMne- 
paxypu AO 50° no3BOJiHex nojiyBaxb yAOBjicxBopHxejiLHLie bmxoah 
peAyn;HpyK)imix BemecxB iipa MOAyjie 1 : 0,5 h Aa>Ke 1 : 0,25. 

OcoSjbiii xeopcTHBecKHii h npaKXHBecKHii nnxepec iipeAcxaB- 
JlflOT raApOJIHS ApCBeCHHH C nOCJieAHHMH MOAyJIHMH. B 3TOM CJiyBae 
na Kaa^ABiii ycjiosHLiu «mojil ApcBecHULi», iipHnaxuii pasHiiiM 165 
(b paCBCT npHHHT H JIHrHHIl), npHXOAHTCfl XOJILKO 0,5—1 MOJIL 
cepHoii KHCjioxLi H 1—2 Mojifl BOAw. BcjieACTBHo axoro peaKmru 
ApoSjienHH nojiHcaxapHAOB aojihchb hath iipn ocxpoM HOAOCxaTue 

BOABI n KHCJIOXH. 



. ripn oouMHoii r(.^Mijoj)aTypo KHCjioTa a;i;cop6HpyoTcn ApeBccIT- 
Tioii, nro no;iOT k yMiMiBrnoifino nOABH>KTiocTiT ce MOjieKVJi. Hhb- 
KorTT, cpo'iij tbm, iji.o c/iyMaHiTO OKa3a.7ioci> 3Ha^HTo,TiMioe 

ix(ViwqecTB() ivWCJiOTBr, omohb BCMima 3a cbct nacbiiucHHa eo \ rjie- 
iu);i;aMH, ii ;m(H)y3iiH n^CT Boci.Ma Mc;yioiiHO. 

yivKMfbmoinfff bh.ikocttt it ycKopeiiHH xiJMTTBecTcoii peainuin 
r>i;ipojiii3.a Tioof)xo;j.ii]\i(> noTimrn. xeMnopaTypy. 0;inaKO ooto no 
HBinieiiMo TGMTiopaTypBi ne mojkot ofiecneMUTi. xoj)oraHx buxoaob 
caxapoB, raix nan caMorjpoji3Bojii»Horo pacnponoJiGHnn kitc- 

;ioT!j jio TK*oii Macce Tpo6ycTcn nnuTejiMioe BpcMii ii caxapa pac 
iia iaioTrfi. lloaroMy <* lu.ihio yciiopeiiiiB paciipo;i;e.rc>iiiin KiicnoTBi 
MOK.HV iionncaxapajiiaMn iieofixcwiMO pacTHpaiino j^jth paapyme- 

1111 n KJlOTO'Ill oil CTpyKTvpT.1. 

Cpo.^n Cuxioo lUTH MCTieo rio;ipoGiJo paecMOTpoiiHT.ix MHoroMHo 
acMTHWx B03Mo>KiK)t*Toii iicjiojiBBOBaiiiiH .fi(‘(‘()t*tMnrT.ix H j;pyriix ;ipG- 
BOCHhlX OTXO.lOB M1.1 110 BUpaBO OCTaBim. 603 BUllManilH TaiOKO Bo¬ 
ll [)OC, KOTopBiii aa riGCJieAniie ro;i.Tj iipnKOBr,TBaeT k (*e6e b (X'lCP 
BOO HapacTaioineo BnnManiio mnpoKiix npyroB xuMiiiion, Tcxnojio- 
ron H Apynix (vneuiiajiiuTOB paaHux (mobciitjx jxncnTiiiJfiMTr. Pobb 
HT^ oT o TioBwx oo/raorax npiiMOHOMiTin naBooTHoro npoAyKTa — (l>yi)“ 
^)y])o;ia, ijojivMac'Moro b iiOKOTopbix iiponeocax xHMMHecjtoii nope- 
paooTKii ;Tecocouiii.ix otxoaob. 

3tot, noMTii o;i;iincTBOiTinjif AO( TyiiHi.iii b MaocoBMX MacmTaGax 
«TiojryapoMaTnHOCKnii» ajTT,;ioriifl ocTaBa jtch b Tonoiiue rioqTii era 
jicT, CO flHfl ei^o OTKpuTJifl Jl,o6epeniiopoM b 1832 r., Mano iTanecT- 
ntiM cpejoi Apyrnx pewiix xiTMiinocKnx peaKrnBOB semocTBOM. 
TojibKO nocjTO iiepBoii MnpoBon uouriu b iiOKOTopLix crpawax o6pa- 
THJTH BKHManwe Ha Bo.iMojKHOCTb nojiyMonTTH AcmoBoro ([lyp^y- 
pojia 1 T 3 paaiiwx ccjifcCKOxoaHiiCTBeHHWx otxoaob, nanpHiviei), 
H3 KyKypymiMX nonaTKOB, obchhoii racjiyxn, noACOjiHOMiion Jiya- 
rii H T. A. Kan H 3 BecTno, jtpeBecMua h Apyrne pacTMTejibHue TKaHu 
COAOpjKaT I'OMHAGJIJIIOJIOay, npHHGM nOejIGAIlHH COCTOHT H3 nOJIH- 
MGpjiMx caxapoB — noHToaanoB (Kcnjian, apaGaa) ii rGKCoaaHOB 
(ManaH, rajiaKTaii). Hmghho neHTOsaHu ABjimoTCH rjiaBUHM hctoh- 
HHI^OM oSpaaoBauMH ^lyp^ypojia b npoAecco KiicjioTiioro rnApojiHaa 
H nocjiGAyiomeii AernApaTaAHH caxapoB. KpoMe xoro, nGKOTOpoo 
KOjinnocTBO $yp$ypojia oSpaayeTCH xaKJKG n3 ypoHOBtix khcjiot 
H Aame ACJIJII0JI03H. Bw6op yriOMHHyxHx cejii>CKOxo3HncTBeHHHx 

26 Hoii[k>cu jieoouenCHiiH h .iec<»Boj;cTi:a 


385 



OTxoflOB B Ka^iecTBO HCTO^iHUKa nojiyHeHHfl (J>yp^ypojia oGvcjiob- 
.TOBaeTCH HX HHBKOii CTOHMOCTLIO H TJiaBHHM OopaBOM Heo 6 HqaMI 10 

HMcoKiiM co;^epjKaHHeM neHTOBanoB, .^ocTiiraiomnM 25—30 ?6. 

XoponiHM CLipbOM iioayBeHHH (J)yp$ypojia Moryx cjiymiiTi, 
Tajt/Ke OTxoAw (J^aHcpiioii npoMbnnjreiinocTH, oco6eijiio xan iiaBUBae- 
MMC «KapaiiAamii» — cepAAeBMHHan qacxb uepepaoaxMBaoMbix Oo- 
peBOBHx KpajKcii. IIo iiccjiGAOBaiinaM, Koxopbie npouBBOAnjiiicb 
B Hiicxnxyxe jiecoxoBjiiicxBeHiibix iipo6jieM h b JlaxEnficKoii cejiii- 
CKOxOBfliic.TBCHiioii aKaAeMHii, bwxoa TiaBBanHuix 

Bbimo OTXOAOB cocxaBJiaex 15—17% ox aGcojiioxHO cyxoii ApoB(‘- 
cmiM. 3 x 0 — naii6ojibiuijii bjjxoa, jrojiyBeiiHuii iipii jipuMOM rii- 
ApojiHBe ApeBGCu oro cbipbB. 

IIocjio BTopoir MiipoBori BoiiirbT paapoTiiemie cpyp^ypojTbiioiT 
iipoojiOMH B GC(]P iiomJio no coBcpmeiuio iiOBOMy nyxii. /(o oxoro 
npeMeim b ocuono npoMBBOAC/rBCiiiibix iipweMOB no.xyncMtiia <j)ypf}>.V- 
pojia SbiJiu BKCXoiiciiBHbic MexoAbi iiepepaSoxKii pacxu xejibHbix ox- 
xoAOB no iiBBCCTHOMy cnoco5y MaHHC])a, npiiMCxinoMOMy ome ji 
xoijcpb, HaiipiiMop, B C^EQA. Ceiinac mli nom.riJi no iiyxif Gojiec bko- 
liOMipnioro KOMiuieKcnoro jicnojibBOBaiiiiH pacrnTe.aj»iioro Cbipioi. 

Panoc npoBUAHnacb OAHOKpaxHan oSpaSoxna CMOnenuoro pa- 
cTBopoM KiicjioxM cupbfl B aBXOKJiaBax — npnoxHOcnrenbJio Bbiro- 
Knx xeMnopax 3 "pax it xokc napa bbiboaiijich o6pa3yioni;HMCH p~ 
({jypoji. TaKHM o6pa30M, o6c peaKAim — rnAponwB iieaxoBanoB n 
AornApaxanHH hohxob - b bxom iipouecce cOBMOJuajincb no BpeMOinr. 
OAnaKO, necMorpn na oxnocnxcjibHu BbicOKnii bmxoa 
(7—9%) n Heilojibniwe yAejibiiwe pacxoAbi napa (ao 40—60 JvF 
na 1 Kr4)yp^)ypojia), bxot cnocoG npoiiBBOACxBa y iiac iie npHBHJicn. 

B naoxofijneo BpeMJi b riiApojiMBiioit npoMbirnneiniocxH CGCVF 
(jCBoenbi ABa npitimnniiajibHO hoblix cnoco6a upoHSBOACXBa 4*yP" 
({lypojia: BO-iiepBux, peKXj0r$nKan[Hfl xan naBUBaeMHx peino^op- 
Jiux KOHAencaroB, iiojiyHaioniHxcH npn iicnapHXCJibiioii CHCxeMO 
poreiiepaABTH xoiiJia b rHApojiMBiiOM npoiiBBOAcxBe, it, Bo-nxopbix, 
iipoMBBOAcxBo (j[)j^p$ypojia npn KOMnncKCHon nepepaSoxne Gojieo 
ooraxoro neuxoBaiiaMH CbipbH hb iieHXOBHHx niApojiiiBaxoB c npn- 
MeneHHOM AByx^aBHoro rnApojJMBa. 

B axoM CBHBM cxanoBHXCfl iiOHHXBbiM, uo<ieMy (j^yp^ypoji, 6 biB- 
muH y nac AO bomhw rjiannuM npoAyKXOM npojuBBOACXBa, npespa- 
xiwiCH ccMuac B iioGoHHbiii npoAyKx. ITpoMBBOAc xbo 4>yp<I)ypOc7a 
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KOHii;eHTj)M|>yeTcH rcncpi. iia rH;^i)()jiji3HLix ^asoAax, r^e b Kane- 

CTBe CUpLH HCrJO.‘JI>3yeTCH pa3HOC paCTHTOJIBHOe CfjpF»e, rjiaBHHM 

oopaaoM ApeBOcniiio OTxoABi. Kaic naBccTiio, .racTBonHaa ApcBCCniia 
coAopHniT 15—25/0 iienToaaHOB, a xBOMiian — 5—15'* 0 . 

B xoAO poujeiinn iipo6jieM, BoairifKmux h CBfl3Ti c KOMnjieKC- 
iiuM TicnojiL.'iOJjaiiiieM nccx co(*,TaBHBix HacTC'ii ApeuecMBLi, npii- 
uijiocB iipeo7i;o.7ieTh iieMa.no TcopeTWMCCKHx ti TeximnecKHX TpyAiio- 
cTeii. 

KonjieKTHB yiieubix (XCP aocthf 3HaniiTeni.iiTiix yciiexoB h 
B pa3pa6oTi;e iienpcpuBiioro Mc/rcAa AerHApaTanMw ncnTOSHHX 
rjfApojiH3aTOB, Aaiomero BosMOMfiiooTB nojiyMaTL <}>ypt{)ypon c bij- 
XOAOM 85 ?0 OT TOOpOTlTTCCKU BOBMOiKJlOl’O. 

/J,jifl Toro BToou uxapaKTopiiaoBaTB, ao icaKHx Me.7ij.naiiiniix 
ToiiKOCxeii iipoAyMaHa bob cncTOMa KOMnnoKciioro HCiiojibaoBannH 
pacTHTOJiBHbix OTXOAOB, iipiiBeACM (‘.TieAyiomiiii iipiiMOp. Ha riJApo- 
.xnaiiOM 3aBo;xo b yaueKCKoi'r CCP nyineiio b 3kciiji\ aTaAmo iiep- 
BOO B (]GCP npoH3B()ACTBO coBcpiiieiiHO iiOBoro BHAa nnineBoii O])- 
lairnnccicoH Knc.yiOTu, iipHMOiiiieMOii b KOHAHTepcKOH npoMum- 
.TioriHOCTii B3aM0H JiMMOiiHoii (oTa KHC.nOTa Metiec TOKCHHiia n jiynme 
KoficiiocMTCfl opraHii3MOM). PoHB WAGT o TpnoKClrrjiyTapoBoii Knc- 
ao'j’G, iJOJiyMaoMoii iiyxoM OKHCjieHHH kchjiosm aaoTBoii kucjtotoh. 
CaMa Kcnjioaa BbTAonaeTCH h3 ncHT03Hi»Tx ruApojiiiaaTOB. lie iit- 
iii).ifi3yeMij[0 npn BWAenomm kc»jio3i>i MaxoqHbie pacTBOpu MAyi' 
ira AerMAparaAEio, u poayjibTaTC qero oSpasyeiCH $yp(I>ypon. 

Oahiim b3 nHTepeciieiioiHx MOMeHxoB b paasiixifH iipo6;TeMbi 
ncnojibBOBaniifl jiccoceqHHx oxxoaob HBJiHexcH npoMuraJiCHHoe 
ocBoeime hobwx xiiMHqecKHx cnoco6oB npeBpamoHHH $yp$ypojia, 
iionyqaeMoro m3 jiecocequHx oxxoaob, b caMue paaiiooSpaaiiLie 
jipOAyKXbi, jjaxoAfliniie upBMeneHHe b cejibCKOM xoaniicrBe, xeic- 
CTMJILHOii npOMMinJieHHOCXII, MGAHAHHe n X. A. 

Xhmhh ^ypana — nHxnqjieHHOro rexepoAHKJia c qexijpbMH 
yrnepoAiiBiMH ii oahum KiicjiopoAUMM axoMOM — ceiiqac BHJiHJiacb 
It o6mHpiiyK> caMOcxoflxejibHyK) oGjiacxb, HacqHTBiBaioiAyio, no 
AaiinuM pe^epaxHBHOH JiHxepaxypBi, Gojioe 6000 oxAejibHHX nccjie- 
AonannH, onyGjiHKOBaHHHx na cxpaHHAax MnpoBon HaynnoH 
ueqaxH. 

B HncxHxyxe •iiecoxoaHMCXBeHHMX npooneM AnaAeMBH iiayn 
JlaxBHMCKOH CCP cymecTByex cneAHajiBiiHH cenxop, BannMaioiAHii- 

26 * 
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CH HCCJieAOBaHHHMM B oSjiaCTH XIIMBH (J)ypaHa. JIaTBUMCKMe y'lC” 
Hi>re, BMecTe c xHMWKaMH flpyi^iix cobctckhx pecnySjiHK, hocbh- 
maiOT axoMy noirpocy fiojitmoe BHiiMairne ii ynce B»ecjiif cnoii 
BKJiajt B n3>Heniie BonpocoB xuMWMecKoii nepepafioTiai (J)yp(j)ypo- 
Jia. ()co6u cjieAyeT oTMexiiTj, pa3pa6oTKy oecjipepwBBriix KOinaKi 
HMx npoueccoB npoBpam,oimH ^yp(J)ypo:ia ii pasiiue Ba>Kiiuc iipo- 
MewyTO’xiiwe ii Koiieniiwe npo/^yKTu opraHiiuocKOi'o cHHTeaa, 
B'UiAy Toro, HTo 3Tn iipoi^occM OTBe^iaioT ciienii({)H«iociaiM xpeCo- 
BaHHflM coBpeMenHoro xHMii'jtutKoro npojf3Bo;^cxBa. 

CoBexcKUM yncHbiM y^ajiccB paapaGoxaxb iiiixepociibiif ^po^ec( 
jiapo({)a3Horo KOfixajcxHoro OKiicjjemiH 4^vp<j>yP^*'’*^ ** MajieHUOBLiH 
aijrflflpii;x npn uOMOmn Kiic.TiopoAa B03Ayxa. Ha^ :)xhm uoiipocoM, 
iiaTiTiHafl c 30~x ro;ion, paGoxajiii xaKBO xhmiikii, Kajc Cejiienc, 
Mujiac, Bojira, HyMinTeihi, HiiJiceii ii Ap., ho iiukxo h3 hhx ih' 
iiaraeji xaKnx ycjioniiii nponoACHnfi poaKu;Mii ii xai^oro Kaxajinaaxo - 
pa, Koxopue oGecneqiiJiii Gli Aocxaxoqiio BucoKiiii nwxoA Maacii- 
HOHoro aiirHApHAH upw yAOBJiexBOjmxojibiioii jipoii3BOAMxeAbiiocxH 
npoAGCca. B HacxoHmeo BpcMH mu b cocxohjihh irojiyqiixi. Majicir- 
HOBVK) TaiCJTO ry C BMXOAOM 75 — 80 lipH BUCOKOM lipOllSBOAlI- 
ToaLHOcxif iipoAOcca. KaxajiHaaxop n cocxohhhii paGoxaxb iia iipo- 
xaHiOiinii MHOFHx Jiox 6o3 iiOTepii Aa>Ke qacxH cbocmi aKXHimocxpi. 
UirrcpocHO, qxo coiipoBO/KAaioiUHe xexiiHqecKMii ^^yp^ypoji opra- 
miqooKMe iipHMecpi na oxom Kaxajiiiaaxopo cropaiox uojihocxbk) a<> 
yr.xcrnicjioxhi ii uoau m iioaxoMy uo Mcmaiox iipoxcKaHHio ocHOBHOii 
peaKAHii. 3 x 0 Aaex Bo3MO>Kfiocxb ocymecrimxj, iipoAecc iiojiyqeiiiifl 
MajiCMHOBoii KHC.TTOXM HCDOcpcAcxBciiiK^ HQ saBOABx, HupaGaxLiimio- 
miix 4)yp(J)yj)oji, n HCnojibaoBaxb a-hh axoii aojjh McoqHineHiibiif, 
6o:iee AemeBbiH iipoAyKx. 

MawieHiiOBan Kwcjioxa yjTanjiHBaexcH qacxHHHo b bhao boahofo 
pacxBopa, a Ma.qoiiHOBUM airruApHA oceAaex iia cxenKax cneAHaAb- 
Hoii KaMepbi B BMAc KpacMBbix wrojxbqaxHx KpHCxajiAOB. OGpaGaxu- 
Ban BOAHbiii pacxnop MaAcnnoBOH khcaoxu cojihmii FHApasHHa, 
noAyqaiox, kbk H3BecTHO, CHJibno AeiicxByiomMH na pocx pacxeHHH 
MaAGHH-FHApaSHA. OlIblXaMM, nfPOBCACHIIblMn 11 a nOAHX COAbCKO- 
XOaflUCXBGHHLIX CXaHAHM AKHAeMKH HHyK JfaXBHHCKOfi GCP H 
JlaTBMiiCKOM CGAbCKOXOaHHCXBGHHOH aKaAOMBB, yCXaHOBAGHO, HTO 
OlipuCKHBaHHG AMCTbGB KapTO(j^eAfl paCTBOpOM MaAGHH-FHApaBHAa 
3a HGKOTOpOG . BpGMA AO CIIflTHH ypOHCafl npHBOAHT K XOMy, HXO 
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Kapro(J)(vrh TCipaeT citocooiioctl k npopacTaHiiio. 3 to ;i;aeT bus- 
MOHOux Tf, (ioxpaiifiTL KapTO(|)e.Tii> Kpyrjraii roA wa i KJiaAax 603 
imaquTCJiBHwx jioTepi>. 

B GIIIA II Apyrax cxpanax MajieaiioBLilx aiirHApwff, KOTopLiw 
iraxoAJiT miipoKoe npuMeHeawo ajih npoiiaBOACXBa BUCOKOteaqccT- 
nerriiwx AieGojiLULix jiukob, umiacbhx khcjiot, rcpSacwAOB 11 Ae(K>' 
.iiianTOB, noAyqaKiT iiCKAioqiiTejibHO 113 oenaojia hah KpoxoHO- 
Boro HAbAerHAa. IT3 cicaaanHoro Bbiine buahOjHTO b GGCP oxKpbixa 
no 3 Mo>r«iiocxb iiOAyqeHHH MaAewHOBoro aurnApnAa h 3 agcocob- 
nbix oxxoAOB qcpc 3 ^yp^ypoA. 

^*l,pyroH oSAacxbio ricjiOAbaoHauHH (|)yp(|)ypo la, naA Koxopoii 
paSoxaiox yMOfibie AKaAeMiiii iiayK JlaxBiiijCKOii (XTl', HBJifieicH 
^•.piHTea H3 Hero paaifBix jiCKapcxBCHHbix npenapaxoB. 

^\(,Afl Dxoft AOAH Gmaii MCCAGAOBauti HOBHe xHMHqocKiie poaK-* 
mill B o6Aacxii iiHTpoBaifiifl irpoM3BOABbix (J)ypana. B iiacroHiueo 
itpoMH y Hac B npOMHmjieiiHOM MacnixaSo npoBOAHXCH iiMxpoBa- 
HHG (|)yp(J)ypoAa. B peayAbraxe noAyqaexcH 5“mixpo(]^yp(|)ypoA — 
iirxoAfioo BomocxBo a-ih CMiTxeaa iionoro KAacca aiixnMHKpo6nbix 
irpeiiapaxoB — jiMTpo(|)ypaiioB. y>KO c 1948 r. coBexcKan MeAii- 
HHua jiiitpoKo iTOAbayoTcff iipenapaxaMii axoro iioiioro KAacca, 
B qacxHOCXii, iI)ypaAiiAiiHOM. B AKaAeMiiii iiayK JlaxBHiicKoii (X'.P 
iiaiiAcirbi iioubie ciiocoGm AcqeiiiiH AHseiixepHH npii noMomii Jiwrpo- 
(jjypaHOB. Ji GpeAHeii Aaim ({)ypaAiiAHH c uoAbmnM ycnoxoM 6i>!Ji 
iiciibixaii jipii ACAOHiin xpriuaHoaoMOaoB, b uac thocxh, npn aaSoAC- 
BaiiHii BcpGAWAOB IT AOiuaAeii, hbbocxhom xaM uoa iiaaBaiiiieM «(*V' 
aypy». fI>ypaHOBi»ie npenapaxbi Bce GoAbine bhcaphioxch b iipaK- 
xHKy npii AeqcHHH Apyi'Hx caMux paanooSpaanbix Hn$eKn:nouHi.ix 
aaGoAeBainiii. GiicTCMaxHqecKMe jiccAeAOBaiiHfi cocAiniOHiiii oxoro 
pHAa II03BOAHAM xaK>Ke peiHHXb xeopexHqecKHO Bonpocw aaBMcii-- 
MOCXH (f)M3HOAOrMqeCKHX CBOHCXB OXIIX COeAimOHIfif ox IIX XlIMIIBO- 
cKoit cxpyKxypbi. 

25 ACT HaaaA cobotckhh xhmhk H. IIpiiHHinHMKOB iiamoA 
MGXOA BbipaGoxjxu (|)ypaiia h 3 xaK iiaabinaeMOH cMAbnaHOBOM $paK- 
HHH, iioAyHaeMOH upw cyxoii iieperoHKG 6ep03OBoii ApOBecHiibi. 
KoAHHCOXBa AoGwBacMoro xorAa ^ypana iicqiicAaAMCb uHAorpaM- 
MaMM. GeiiHac iioAyqaioT (j^ypaw b KOAHMecxBe MHorwx AecHXKOB 
XOHH nyTGM AeKapGOHHAHpOBamiH (Iiyp^ypOAa. IIcCAGAOBaHHH 
B axoii oGabcxm npoBOAHX yaoeKCKHe yqeiiHC b AnaACMKH iiayi; 
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y35eKCKoii CCP, a xaK/Ke jiaiBiiiicKHe xMMiiKii. Ha .na6opaTt>pH<)if 
peai^ocTii (})ypaH npcBpamaeTCH b BaHciieiiuioe xhmii »^iecKOt* cupto 
,i:ia nojiynoiiTia HCKyccTBeiiHoroTCKCTMjiBiioro Bi^JiOKHa — neMJiOHa. 

AjiKiiJTiipoBaniie ^ypaiia npirnojUMT, r cboio oqepea.i>, k uojiyno- 
uiiio coTiJii iiOBwx coe.T.iiHeiittii c iiHTepecHhi.\fii h MHOiooCpaanuMii 
CROMCTBaMII. 

KpaTi^iiii oo3op ])a6()T, npoBu;uiMbix r oo.TiacTu xiimhtockoii 
iiopcpa6oTKH <|)yp4>yP^^‘^‘^» uoKaauBacT, KaKiie rpOMamiuo bo3MOBx*- 
HOCTii KpoioTCff TOjibKO B aToii niiTepocjiorui CBoeo6])a3iiori oGjiacTii 
ifcnojiBBouainni .nococeRviLix otxoaob. To;iLKO iipn cobmocthom tboj*- 
BCH'TBO ouetiJ* miipoiiJix KpyroB iiay^tiLix pa6oTiiHKOB, bcc* 
ycnjiiifl KOTopiiTx naiipaB;iejiiii k* MiipiiOMy, co3iiAaTe;ii>iiOMy TpyAv, 
B 03 MO>Kiro CfdLCTpoo poiiiouxio Ba>KiiouiiniX iipuo.TroM paunonajii.- 
]ioro ijcjjojjBaoBaiiHa Jieciitix ooraTCTu. 


Iinctnumym jiecoxosHucmaeuKhi • 
npo6jjeM ^\l(unsuiACKoU CCP 
P u?n 



DEVELOPMENT OF WOOD HYDROLYSIS 
AND FURFURAL PRODUCTION 
AND THEIR IMPORTANCE FOR RATIONALIZATION 
OF WOOD CONSUMPTION 
IN THE USSR 

The wood-chemiral jiidnslry is one of iho oldest, branches 
of chemical wood processhn*-, but in y)ro-revo[iUionary Russia 
it was devobiped to a very small extent. Only in the years of Sov¬ 
iet power has this industry been jLJ^reatly extended in a number of 
flirecdioris and now represents iiidey)eijdent braiiches such as the 
hydrolysis indiisliw' of wood plastics, industry of artificial fiber 
and cellulose ethers, chemistry of fnran com].>oands, and others. 

At the present stage the wood chemical industry ui the USSR 
is a ramified network of enterprises which are engaged in proces¬ 
sing the products ohtained from unfelled t rees, industrial wood, 
firew’^ood and, in the first place, 1 he waste of the timber and wood 
industries. Development of new industries dealing mainly with 
wood processing is jrromoted by scieTitif ic-researcli institutions and 
schools of higher learuiug, by innovator-Staklianovites, engineers 
and technicians. 

In this paper we intend to dwell only on two branches of w^ood 
chemistry: \vood hydrolysis and furfural production, which are 
studied by scientists of the Latvian SSR and which from our 
standpoint are of special interest. We shall not touch upon the 
wdde range of wood-chemical work being carried out in the USSR. 

The hydrolysis industry which began in the UwSSR in 1934 
has become a highly developed branch of chemical w^ood processing. 

In the USSR there are special scientific-research and de¬ 
signing institutes serving this industry. Together wdlli improve- 
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moiil of Iho oxistiiig indusl rial inc-tliods of hydrolysis, sl ill more 
effective new ones are being worked out now. Elaboration of these 
methods is possible only on the basis of profoimg’ theoret ical works 
in the .sphere of wood chemistry and its components. Not only 
I he behaviour of polysaccharides as regards acids should be known, 
but dial of lignin as well, because its strong effect on wood hydrol¬ 
ysis technology. Very important, loo, is the investigation of the 
structure of cell walls of wood. All these problems are beiug slud- 
icd by a number of scientific institutions of the coujitry and par¬ 
ticularly by die Institute (d* Forestry Problems of the Academy of 
Sciences of Ihe Latvian SSR in connection with working out 
methods of wood hydrolysis with concentrated sulphuric acid. 

Investigation of wood hydrolysis with conceulrated acids 
shows that the conditions uudor which this reaction lakes place 
are extremely complicated and the process passes through a nuin- 
ber of stages of transformation and overlapjiing. 

The first stage leading to dis.solving and liydrolizing of the 
polysaccharides consists in swelling of the cell walls which de¬ 
pends upon the properties of their ctimponents. 

Regardless of the widespread opinion to the effect that lig¬ 
nin hardly swells in water, it has lieen established that on 
the contrary, it swells in water to a considerable extent (37 
per cent of the volume) and to a very great exlonl in conceulrated 
sulphuric acid (in 75 per cent acid it swells t(^ 81) per cent of thi‘ 
volume). Sugars present in acid suppress swelling of the ligniii' 

Wood swelling is sharply divided into two stages: the stage 
of dissolution and hydrolization of the hcmicelluloses in the acid 
concentrated from 48 to 56.5 per cent and the stage of dissolution 
of IhecelluloseintlieacidofBOpercentandduringconconl ratioTi.Cross 
cuts of coniferous wood rapidly swell in 64.5 per cent and more con¬ 
centrated acid, the cell cavities of the late wood disappears, then 
maceration of the cross-cut begins and ends rapidly. The cell 
cavities appear again and become larger than they were before. 
The cross-cut area of the ccdl wails becomes approximately 15 
times as large. 

When the cross-cuts swell in suiphitric acid, up to 25 rings of 
growth can be observed on the cross-cuts of the colls.These rings in 



a swellod slaU' aiv 0.11-1.0 i*. I hick, rtiis t*orrcs|)()ijds to 0.2- 
0.25 |t 1 ) 1 ' thoir thicknoss in dry state, lii the swelled cell walls 
radial shadijiji* not sharply expressed can be seen; Ibis is, accord¬ 
ing*; to observalions made by investigators, a second formation, 
rhe radii are likely lo be compression lines appearing wheji 
swellijig l)nl are not real siriictnral regions in lh(‘inifiaJ cell coal. 


It is ( onvenieiit to use 
swelling oi' the cell walls 
as an indicator. This 
makes it possible to de- 
lermine IIk' influence ol‘ 
differeni conditiojjs on 
the progress of the hyd¬ 
rolysis. Fig. I shows cur 
ves of swelling of cross 
cuts of I,he lalo s|jrnc(* 
wood in sulphui'ic acid 
of different cojicenl ra 
I ions as well as in I lie 75 
per cent and MS) per 
cent acid in (ho presence' 
ofdifferoni quantil ies <d' 
gill cose. Ad did on e von 
of a small quantity of 
glucose markodly de 
creases (he capability of 
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ing. .\s the quantity of 
sugar in the acid increa¬ 
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cuts of spnue late wood in acid and acid 
solutions of gluiose: 

—— soliitiov f»f sugar in 64.5% acid; --solution 

of .sugar in 75% acid; acid without sugar. 


subsides and when th(' 


content, of sugar is about 40 per cent, swelling reaches only about 
200 per cent of the cut ai'ea of the dry cell walls, that is, the 
quantity of the same order as iji 54 per cent sulphuric acid which 
(*an dissolve only homicellulosos and oven then partially. 
Addition of glucose to 04.5 per cent acid reduces swelling to a 
greater extent, than addition of it to 75 per cent acid. This is ex¬ 
plained by the fact that it is necessary only to combine a small 
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part of monohydrale in the diliUod acid to sharply reduce the 
quantity of the acid al)Sorbed by the wood components. 

Swelline of the wood as depending on the concentration of the 
acid and sugar is sliowii in Fig. 2. I'lie curves are drawn through 
the peak points of swelUiig. It is <d>vious that the segment of the 
curves to the left up to the turning points is determined in the 

main by swelling of the 
heuiicellulosesand j)arl ially 
of the cellulose, and that 
t <) the r i g] 1 1 — by swel 1 i ng 
of the C(‘llulosi'. 

S\v(dlijig in soluti<^>ij of 
sugar in 75 pen* cent acid is 
marked by a more rapid 
rise of the hemicolhilose 
seg inejit of Tho curve I ban 
fnr I he so Jut i on ij i M.o pc‘i■ 

(enl acid, lu both cases the 
quantity ‘»1 swelliug at the 
exf)eiiso of tlie liomicellu- 
loses is almost equal, bill 
in the first case the turning 
jK)iiil is reached in the solu- 
I ion in which t here are 4 
moles of hydrate per mole 
of glucose, ill the second 
case — 10 moles of hydrate 
per mole of glucose. In 
other words, to cause the 
same effect of wood swelling 
at t he expense of the hemicelluloses in less concentrated acid it is 
necessary to take a considerably greater quantity of rnono- 
hydrate than in the more concentrated acid. 

From these data it follows that on swelling the mouohydrate 
is used better in acid that is more concentrated than less concen¬ 
trated. After some time the process of falling starts and ends prac¬ 
tically in 24 hours. The lower part of Fig. 2 shows the curve of 
swelling in sugar solutions in 04.5 percent sulphuric acid after 
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Fig. 2. Progress iii swelling of the emss- 
nls of the S])ruc(* late wood depoiidiiig 
on concentration of acid and sugar; 

' — «>'» .5 % add: 2 — 75% scid; .1 — glucose 
n 7:» % add; — glucose In 64.5 % add; 
— swdlhi" in !!'« Iioiir.s. 




lermilial ioli of fall ing-. Configiiraliou of this curve in general it- 
peats the lorm of the ciuve of swelling maxima. The only diffei - 
ouce is thal Ihe curves rises more gradually. 

A siudy of Uie swelling character as depending on the acid 
concentral ion and the quantity of sugars in the acid makes ii 
possible to conceive more clearly the processes taking place in 
wood hydrolysis. 

The best conditions for 
preliminary Jiydrolysis of 
sprucewood sawdnsi with a 
module of 1 : 10 arotheiol 
lowing: cuncoiitral ion of the 
snlj)hiiric acid —55 j)er ce]i|, 
time — 60 minutes and tern 
fx'ralnre 50 (1. The yield 
of rodiicing snhsiance.^ is 
28.S p(‘r ( (.‘111. 

The |)roces.< of b>(lnd 
i/ii'g cellulose Ix'gins with a 
marked velociiy with 60 
per cent acid in a lemjKM*- 
ature exceeding 30 C. 

The hcMnicelliilose hy¬ 
drolysis rate ciii-ves ])ass 
Ihroiigh the mininiiim. This 
concerns not only the hy¬ 
drolysis of coniferous wood (spruce), bul decidMoiis wood (birch) as 
well. 3'ho nnevon progress of tin* hydrolysis indicates niieven 
distribul ion of these polysaccharides in the mass of the cell wall. 
Change in the hydrolysis rale is shown in Fig. 3. 

When the concenlration of the acid was 65 per cent, (he time 
of hydrolizlng— 10 miiniles and the lcmpei*alure — 50 C, 
68.7 per cent of reducing siibslances was obtained from spruce 
sawdust. The hydrolysis rate of the pentosans as well as of the 
cellulose in this case also passcsthrough the miuimiim (see Fig. 3). 
The progress of the wood and cholocellnlose hydrolysis is prac¬ 
tically the same (Fig. 3). The lignin influence manifests itself to 
a small extent: it slightly hinders the reaction between the acid 
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til*. Wuialinii of tlu‘ li\(ij'olysis rate 
• unsla lils-n!’: 

a — pcnlosans; h — ccllulost;*; 

-rholdcellulose; wood. 



and the polysaccharides. After removal of the lignin (cholocel- 
Inlose) the cell wall becomes more porous and its internal surface 
more accessible to the acid. 

There are two ways to reduce expenditure of acid per unit of 
wood: increase the temperature and make a compactmixture of the 
wood with (he acid. The following table shows some data obtained 
when hydrolizing the sawdust with small quantities of 75 per 
cent sulphuric acid and simullaneoiisly mixing them in dif¬ 
ferent t emperat iires. 


Data obtained on hydrolizing sawdust 


Module 

1 voliifiiet- 
ric) 

T(*inp(‘raUire 
accord inff to 
centj^rrade 
scale 

Yield ol re¬ 
ducing sub¬ 
stances 

Module 

(volumet¬ 

ric) 

Temperature 
accordlug to 
centigrade 
scale 

Yield or re¬ 
ducing sub¬ 
stances 

1 : 1 

3n 

30.0 

1:1 

30 

61.0 

1 : 1 .r» 

:'.o 

03. :3 

1 : 1.3 

30 

66.2 

i : 2 

30 

63.7 

I 1 : 1 

50 

63.3 

1 :2,r. 

;m) 

68.3 

1:0.5 

50 

52.5 

1 ; 2 

,30 

68,7 

1:0.25 

50 

50.3 


Thus, increasing l he module from 1 : 1 lo 1 : 3 under a tern- 
poraturo of 30 we sharply increase the yield of reducing substan¬ 
ces fit»in 56.9 to 6S.7 per cent. But even with the module 1 : 1.5 
we have a good yield. Increasing the temperature to 40^, the 
module being 1 : 1.5, it is possible to achieve the same yield 16 
limes faster than under 30^, The rise of temperature to 50° 
makes ii possible to provide a satisfactory yield of reducing snb- 
stajice, the modulo being 1 : 0.5 or even 1 : 0.25. 

W ood hydrolysis modules of 1 : 0.5 and 1 : 0.25 are of special 
Iheorotical and practical interest. In this case per every cond i- 
I ionaP inole of Avood,” acce])tcd to be equal to 165 (lignin is taken 
into account too), there is only 0.5-1 mole of sulphuric acid 
and 1-2 moles of water. Owing to this the reaction of div¬ 
iding the polysaccharides into parts should proceed with very 
little water and acid. 

Under normal temperature the acid is absorbed by the wood 
and this results in a decrease of mobility of its molecules. Vis- 





cosily of tho medium where occasionally a big quanlity of acid 
collected is very liigh because of its saturation with caiboJiy- 
drates and (herefore diffusion of the acid is very slow. 

To reduce viscosity and accelerate the chomicaJ reaction of 
hydrolysis it is nocossary to raise the temperature. But laising 
the temperature alone cannot provide a good yield of sugars be¬ 
cause for spontaneous dlstribiitioji of the acid over the whole mass 
much time is needed and therefore the sugars arc divided into 
components. Consequently, in order to accelerate distribution 
of the acid among the polysaccharides, grindijig is necessary to 
destroy tlie cell structure of the wood. 

Among tho numerous possibilities of using waste of wood-cut¬ 
ting areas and the wood industry that wo have considered in more 
or less detail, we cannot overlot*k tho question that has been at¬ 
tracting in recent years the attention of wide circles of chemists, 
technologists and other specialists of various contiguous branches 
of science. Tho question is the now spheres of application of the 
well-known ])roduct, furfural, which is oblained as a result of 
certain chemical treatment of tho waste of wvmhI-cuM Ing areas. 

This “semi-aromatic'’ aldehyde which is almost tho only prod¬ 
uct obtainable on a wide^ scale remained for almost a hundred 
years fjoni tho day oF i|,s discovery by Dobereiner in 1832 a littl(‘ 
known substance among other rare chemical reagents. Ojily after 
the First World War in some countries attention was paid to the 
possibility of obtaining chea]) furfural from various agricultural 
waste, for example, from corn-cobs, from the husk of oat, and 
sunflower seeds, etc. As is knowji, wood and other vegetable tis¬ 
sues coiitaiii hemicelluloso, the latter being composed of poly¬ 
meric sugars — pentosans (xylau, arabajio) and hoxosans (maniian, 
galacton). It is j)eiitosans that are the main source of furfural for¬ 
mation in the process of acid hydrolysis and subsequent dehydra¬ 
tion of the sugars. Moreover, some quantity of furfural is also 
formed out of uronic acids and even from cellulose. Selection of 
the agricultural waste mentioned for obtaining furfural is con¬ 
ditioned by its low price and mainly by extraordinary high con- 
lent of pentosans (up to 25-30 per cent). 

As a good raw material for obtaining furfural, waste of the 
veneer industry can also be used, especially the so-called “peri- 
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t ils”— l.lie corn pLlhs laktMi from tho birch blocks. According icf 
the investigaliojis which were carried out at the Institute of For¬ 
estry Problems aiid at the Latvian Agricultural Academy, ilie 
yield of furfural from these materials is about 15-17 per cent to 
absolutely dry wood. It is the maximum yield obtained wilb 
(he help of direct hydrolysis of wood raw malx>ria]s. 

After the Second W orld W ar the solutioji of the furfural prob¬ 
lem in the USSK took a new course. Previously industrial mctli* 
ods of oblainiiig firrfiiral were bast^l tui trealing (he vegetable 
waste according to Minor’s well-known metJiod still used, for 
example, ijt (he USA. Now the USSll has introduced a more eco¬ 
nomical complex iitilizalion of vegetable raw materials. 

Formerly raw materials rnoisleiiod with acid solution were 
treated in autoclaves; furfural was obtaiued under relatively high 
lemperatures ajul in steam rurroiit. Thus bol h reactions—penl.osau 
liydrolysis aJul poJilose doliydral ion coincided in tliis process from 
the point of view of time. But in spite of a relatively high yield 
of furfural (7-0 per cent) and small s[)ccifjc expenditure of steam 
(u() to 4()-()() kg. per kg. of fnrfinal) (his melliod has not taken 
root in oiir country. 

At present the hydi olysis industry in I ho USSK has mastered 
two new methods of furfural product iou which differ from the 
previous ones in prim ijdc: the first, method consists in rectifica 
lion of the so called rechautfer condensates formed when tlie 
evaporation system of beat regeneration is nsed in hydrolysi.'^ 
productioji, and the .second method is a furfural production with 
complex Irealment of raw materials rich in pentosans obtained 
fj'om pcnto.se hydrolysates ii.sing a two phase liydrolysis. 

In this connection it becomes clear why furfural which before 
I he war was the main product of special manufacture in our coun¬ 
try has now become a by-produci. Production of furfural is now 
concent,rated at hydrolysis factories which use in their work 
various vegetable raw materials and mainly wood waste. As is 
known, wood of deciduous species contains 15-25 per cent of 
pentosans and that of coniferous species — 5-15 per cent. 

In the process of .solving the problems which had sprung up 
in connection with the complex use of all wood components we 
had to overcome many theoretical and technical difficulties. 
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The (‘ollcctivo body oi‘ Soviet, scientists has also achieved con¬ 
siderable success in elaborating the method of continuous do' 
hydrating? pentose hydrolysates which makes it possible lo 
obtain furfural in (jnanlilies of 85 per cent to the theoretically 
])ossible. 

In ordiM* to show to what smallest details the whole system 
of complex use of vc^otaid(‘ waste has l)een conceived we shall 
rile llu^ following exam])ie. Al the hydrolysis factory in the 
I zbek SSJl 1 hero was inirodnred for the First time in the USSR 
a new kind of food orgajiir acid used in the confeclioiiery industr\ 
instead of c.itric acid (the former is less toxic and more easily 
digested). The rel'orenre is to trioxygliitaric acid obtained ])y 
<»\idi'/ing the xylose with nitric acid. TIk? xylose itself is exuded 
from pojitoso hydrolysaU'S. the inollicr liquors not used on exu¬ 
ding the xylose ar(‘ n.sed for dehydration which induces furfural. 

One of the most interest ing modern developments in the prob¬ 
lem of the application of wood-cutting waste consists in the indus¬ 
trial use i>f the new chemical methods of transforming the furfu¬ 
ral obtained fromwood-ciil Ling waste into the mostdiverse products 
used at present iji agriculture, t he textile industry, medicine, etc. 

The chemistry of furaii-pentatomic heterocycle with four atoms 
01 carbon and one atom of oxygen has now become an exionsive 
in lependenl^ branch of c,hemislrv on wliich, according to literatuii^ 
reviewed, more lliaii (),tXX) individual research works were pub- 
IisIkmI in the columns of the world scientific press. 

At iJic Ijislitute of Forestry Proldems of the Academy of 
Sciences of tJic Latviaii SSR there is a special section responsible* 
for investigations in Ihesjdiereof furan chemistry, Latvian scien¬ 
tists together with the chemists of other Soviet Repubics devote 
much attention to this quest ion and have already made their sug- 
m‘stions on the study of the problems of chemical furfural treat- 
merit. Special stress should be laid on an elaboration of contin¬ 
uous contact processes of furfural transformation into important 
intermediate and final products of organic synthesis as these pro¬ 
cesses meet the specific requirements of modern chemical produc¬ 
tion. 

Soviet scientists have succeeded in elaborating an iiitorestirig 
steam-phase contact oxidation of furfiiral into maleic anhydride 



willi (ho holp ul’ air oxygen. Such chemists as Seshens, Millas, 
Walsh, Tznnishloiu, Nielsen and others have been working on 
Ibis problem from the recent’thirties but not one of them found 
such conditions of the reactions and such an accelerator that could 
provide a sufficionlly high yield of maleic anhydride with satis 
factory productivity of (he process. At present we are able to 
obtain maleic acid with 75-80 per cent yield with high produc¬ 
tivity of the process. The acceleralor is able to work for many 
years without even partial loss of its aclivity. It is interesting 
to note that the organic admixtures accompanying* teclinical fur¬ 
fural are burnt in the presence of this accelerator fully disijilegra- 
tiiig into carboni(- acid ami water and do not hamj)er tlie progress 
uf the basic reaction. It makes it possible to realize the process 
of obtaining maleic acid directly at the factories ])roducing fur¬ 
fural and to use for tins purpose unrefined cheaper products. 

Maleic acid is caught partially in the form <)f water solution 
and iiial(‘ic anhydride' precipitales on llie wall sides of a special 
(lijuniKT iji the form of beautiful noeeJles. Treating the water 
solution of maleic acid with Iiydraziue salts, we know that, malein- 
hydrazido which strongly affects vegetation growth is obtained, 
in the experimental fields of the agricultural stations of the Acade 
my of Sciences of the Lat vian SSH and in those of the Latvian Agri- 
cnltural Academy it has been established that on spraying the 
leav(>s of f)Ot,al(H?s witli malein-hydrazide solution some time before 
bur vesting, the crop of potato and of other roots becomes inca- 
pal)le of sprouting. Thus this method makes it possible to keep the 
potatoes in stores all the year round without considerable losses. 

In the USA and other countries maleic anhydride which is 
widely used for production of high-grade furniture lacquers, 
food acids, herbicides and defoliators are obtained exclusively 
frnin benzol or crotonaldehyde. As is obvious from the above stal¬ 
ed a new possibilit y for obtaining maleic anhydride from woodcut¬ 
ting waste through furfural has been discovered in the USSR. 

Another sphere of furfural application the scientists of the Aca¬ 
demy of Sciences of the Latvian SSR are working on is synthesis 
of various medicines from furfural. 

For this purpose new chemical reactions in the sphere of nit¬ 
rating furaii derivatives have been investigated. At present 
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we nitrate furfural on an industhal scale. As a result, 5 nitro-fur- 
fifral is obtained- initial matter for synthesis of a new class of 
antimicrobic preparations (nitrofurans). Already in 1948 Soviet 
medicine made wide use of a preparation of this new class, in par¬ 
ticular, furacyllin. At the Academy of Sciences of the Latvian 
SSH new methods of curinj:»* dysentery with the help of nitrofu¬ 
rans have been worked out. in Middle Asia* furacyllm has 
been successfully tested for curing tripanozomoscs, in particu¬ 
lar, in case of camels and horses suffering from the disease known 
there as“su-auru”. Furan preparations are being increasingly put 
into practice for curing the most diverse infectious diseases. 
Systematic investigations of compounds ol* this series have also 
mad(* it possible to solve theoretical problonis of dependence of 
physiological properties o\‘ these compounds on their chemical 
St ructure. 

1\v(Mity liv(‘ years ago tin* Soviet chemist i\. I). Pryanishnikov 
\vorlv(‘d out a method of producing furan from the so-called silvan 
fraction obtained on dry <lisj illati<>n of f)irchwood. The quantities 
of Turan obtained in this cas(‘ were calculated in kilograms. Now 
furaii is obtained in many tens of tons by means of furfural decar- 
bouylal iug. Invest igal ions in this sphere are carried out by Uzbek 
scientists at the Academy of Sciences of the Uzbek SSR as well 
ashy Latvian chemists. From being a laboratory rarity furari has 
become an important, cliemical raw material for obtaining arti¬ 
ficial textile liber — nylon. 

.Alkylation of furan leads in turn to obtaining about a buiidred 
new compounds (lossessiiig interesting and varied properties. 

The short review of work being done in the sphere of chemical 
treatment of furfural shows what tremendous possibilities are 
hidden only iti this iuterestiug and peculiar sphere of applica¬ 
tion of wood-cutt ing waste. The rapid solution of important prob¬ 
lems of the rational use of forest resources becomes possible 
through the combined efforts of very wide circles of scientific 
workers who are doing their utmost for peaceful creative labour. 

TJir /nstitute of Forestnj 
Problems of the Latvian SSI I 
JU^n 
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<1). H. TEPKXOB 


HCCJIEJ^OBAHHH B OBJIACTH 
nOACOHKH COCHbl 
B CCCP 


F. I. TEREKHOV 


INVESTIGATIONS IN THE SPHERE 
OP TAPPING PINE-TREES 
IN THE USSR 



HCCJlEAOBAIlHfl 
B OBJIACTll IIOACOMKH COCHtl 
B CCCP 


lIo;j;coqKa xBoiiiihix iio])Oa n CCCP — cpanHWTejihHO MOjio^afi 
oTpacjij, jiecoxo3HHCTBoiiiioro npoii3iJo;^cTBa. Ohb BOSHHKJia b 
1926 r., KOi jpi 6hijm nojryHOiiw nepBwe 413 t hchbhi^bi ws Pinas 
silvcsiris L. B ;^aJIliHCllIU 0 M Ao6iii^a hchbhixm en^eroAHO yBCJimii- 
BajiacB, IT B jiacTOfliiioe opcMH CCCP aaiiMMaeT BTOpoo mocto 
B MiipoBOw TepireiJTiiiiHOH ripoMLimjieimocTM no iipoHanoACTBy 
KaiiM^^ojiM n TepnoTiTiTimoro Macna, 

OrpoMHHO 3ariacBi oiac iic ocBanBaeMux uoacowoh cocbobhx 
B aca>KAeiiMM AaioT iu)3M()/kim)(*ti> iice Gonee pacumpiiTB aro Banmoe 
AJin iiapoAHOro xoanricTBa nponaBOACTBO. 

IlapHAy c irpoiiaBOACTHomioii AOHTCjnaiocTbK) yMHontaioTCfl m 
yrjiyGjimoTCH jiay^iio-iiccjieAOBaTOJiLCKiie paSora b oGjiacra noA- 
COHKM XBOMHWX, OCOCy^WO PuillS sUveStris L., HBJIHIOIUeUCH OCIIOB- 
iiBiM ncToqHHKOM nojiyqciiiifl HaiBHAM. Ohm npoBOAHTCH b iianpaB- 
jieHMHx: jiayBeHHH anaTOMHM cMOjiooCpasyiomero annapaTa cociiti, 
KOApa, ejIH H AMCTBCHIIHALl, (j)H3MOJIOrHH CMOAOoGpaSOBaHMH 11 
(‘MOAOBMAeJieHMfl IIpM riOACOHKe, BAMflllHH IipHpOAHLIX ^aKTOpOB 118 

CMOjioBMAOJieiiHe cociiw, KCApa, cjih; paapaGoTKH hobbix, Gojice 
coBopmeTniBix cuocoCob hoacotom cociitiI, KGApa, gjih; MBhiCKaniifl 

XMMHHGCKMX MGTOAOB B03AGMCTBHH Tia CMOJIOBLIAOAGHHG IipM nOA" 
COHKO XBOilHBIX; MSynOHMH BAHHIiMH HOACOHKM Iia COCTOflllMG na- 
CajKAeHHM COCIIM, KGApa, GAH; KOHCTpyiipOBaaMH H COSAaHMH HO- 
BBIX pe>KymM:X MHCTpyMGHTOn M oGopyAOBaHHfl. 

PeayABxaTBi aoboghhbix h Goagg hosahhx HccAGAOBaHufi h npaK- 

TMKH nOACOAKH nGpMOAMAGCKM OCBGIAaAMCB B AOCOTGXHHAGCKOH AM“ 

TGpaxypG H cnoAMaABHBix xexHHAGCKMx pyKOBOACXBax. B 1940 r. 
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^Jien-Kopp. AH GGCP npo({). JI. A. Hnaiion o6o6mHJi ocnOBHHe 

J^OCTHHCeilHA CODCTCKHX y'leilMX H B 3HaMHTeJIBllOH MepC flOCTHJKG 

HHH 3apy6e>KHMx yBCHLix (ao 1939 r.) b cnoeM TpyAC «BiiojiorHBO 
CKue ocHonw AoGuBaimH Tepneji'mira b GGGP», ii.iBecTiioM Miiornw 
crpanaM, BGAyiUBM iioACoiiKy Jioca. 

13 liaCTOfllAGM C 006 iU 0 HI 111 mu IIOAOJIBMCH lieKOTOpUMM peByJIfc- 
TaxaMH iiocjicAJinx iiccji(w>BaHiiH jiOACoqKM cociiBr, KOTopue, no 
HamoMy MnenMK^, upoACTaBJiirioT TeopeTiinecKiiii ii iipaKTHBOCKnii 
HIlTepCC AJin paBBHTUH MnpOBOit TepiienTHBHOii lipOMUUIJICHHOCTM. 

O 110KA3ATEJ111X CMOJIOJIPOrtyKTllBIlOCTH COCllW 

{Pinus sili^ealris L.) 

GMOjionpoAyKTHBiiocTi, Ae})CBa, itoa KO'n)poi4 nonuMaioT kojiw- 

MOCTBO JKBBHAU, BUA0JTHTOIU.eHC*B B CVUnumy BpCMOBIT HB OAHBlIHy 

cpesa, saBHCiTT, kbk ii3bcctho, ot Mironix ripupoABBix (b mvinnBC 
OT TeXHHBGCKIix) ^)aKTOpOB, B HHCAO KOTOpUX BamnaJI pOJlB IIJUI- 
HaAAGTKHT AOCOBOACTBeUHUM yCAOBIlflM: TIIIT JIGCU, BOapaCT, llOJl- 
II ora H Apyriie. 

Mayqeniiio BJinniiiiir otacjiwjux ^jaKTopon ira bmxoau >kiibiihu 
nocnnmeHM Mnorao pa5oTu b uamcii oTOMOCTBeiiiioii h aapyScHtiioif 
jiwTepaTypc. OAnano ao nocncAnero BpeMenn iic ycTanoBAona 
BsaiiMiran cnaab MOKAy OTAejmiiuMii (f)aKTopaMH, no nunciieHU 
inaBHbie iipnHMUbT paBAriMiiux buxoaob b nacajKAOJiHJix n no nail- 
ACiibi naACHCHue noKaaaTCJiii CMononp^AyKTUBiiocTii. 

Hamn: nccjiCAOBauiiH b 3tom HanpaBJiciiiin cxaBnAH nejibio nay- 
nenire bjihhtibh KOMnjieKca ^aKTopoB iia CMOjionpoAyKTMBiiocTb 

COCHM B BUHBJICHHC nawSojIGe BaHCHUX H3 HHX. 

OnuTu npoBOAiiJiiicb b xpex paaniiBHux JiecopacxiixeAbHux 
paifonax 30 hm xaBrn: KapennH, JleimnrpaACKori oSnacxH n SanaA- 
Hoii Gh6bph, b naHSojieo xapaKxcpiiux iiacaHCAOUMnx, npoAcxaB- 
jiGHiibix paSHbiMn THiiaMH Jioca, BoapacxjiuMM rpynnaMH h non- 
HOTOH. ToximBOCKHO iTOKaaaxcjTM M pejKBM naiiccGimn panenHif 
(paaMepu paHeiiHii, nay3a McncAy noAHOBKaMn h Ap.) 6biJiH npn- 
HHXbl 6jtlI3KHMH K npOWSBOACXBGHnOH nOAOOHKG. 

B peayjibxaxe xpexjiexHHx HccneAOBaHHw iionyqGH anaBBTenb- 
HUB Maxepnaa, nosBOABBuiBB CAejiaxb pnA Banniux buboaob. 

VcxaHOBJIGHO, HXO BO BCCX XpCX JIGCOpaCXBTGJIbHblX paBOHaX BM¬ 
XOAU 7RBBBAM D liaCaBCAOIlBHX paSJIBBUOlI JieCOBOACTBGHHOB Xa- 
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paKTOpHCTHKH IlOiITM upHMO npOUOpilHOHajILHH AHaMGTpaM CpCJl- 
Hero flepGBa axHx HacawAOHHM. Kate riOKaawBaroT MaTepiiajiti miio- 
THx HCCjieAonaTojreii, .nwaMOTp OTpamaoT namnne npoD^occu >kii 3 hc- 
AeflTeabHOCTii ^epoBa. yra iiojuiMiiHa CBHACTejibCTByex o 6 ycjro- 
BHHX MecTOiipoHapacTaHwn:, BospacTo w j^pyriix jrccoBo;iCTBOHiii>ix 
oco 6 ohfi()cthx, b Toil Mjiii mioii ctoughm B.^ImlOI^;Hx na CMOjioiipo- 
;^yKTB[BIIOCTL cociirii. Ot juiaMexpa ^epCBa aaiuicnT ncjiMnniia aa^o- 
JTOHH, flBJIflEOIHeilGFf p 030 pByapOM UaKOllJICllWH VKMBMJUbl, a CJTOAO- 
BHTenbHO, II eo bmaojighwh. IfoaxoMy j^waMCTp ;acpeBa cjie;iyeT 
npH 3 TiaTb OCHOBIIMM npiT 3 IiaKOM CMOJ 10 npo;i;yKTHBBOCTn COCHM. 

B KanccTBo pacMOTiioji caithhum irpiiiiHT cpcvimiii bbixoa nai*- 
3a ceaon o iiojihobkit, OTHOceiiribiii jia 1 cm ;ujaM(>T[)a cpe;t- 
iiero AepoBa iioAca^iiBaoMoro naca>KAOHHH. 3tot noicaanTOJiL jia- 
3BaH liaMH KO3({)(J')I1H;H0JIT()M CM0.7I0np0AyKTHBH0CTB. Olf MO/KCT GmTB 
6ojibrae HJiH Mciibiiie OAMniiiiu, b aaBHciiMocTii ot bitab (‘ocjruL, 
:mKO-reorpa^HMecHiix n Apyriix (|)aKTopoB. B iiaimix ficcjieAOBa- 

IflTHX K03f|)(|)HHll0IIT CMOJlOlipoAVKTliJIHOCTH KOJIGOjICTCB B IiaCaHCAO- 

HHHx paajiii'MioiT xaf)aKTopifCTiiKiT: no JTeiiMJir|)aACKoiT oCnacTw — 
OT 0,48 AO 0,63; b Kapcjinn — ot 0,55 ao 0,72; b BaiiaAHoi'r Cn5n~ 
pn — OT 0,6() AO 0,78. 

AiTaAH 3 MaTepiiaJion noKaaan, hto iia CMOAOixpoAyKTHBitocTb 
pa3AiiHHTiix HacajKAOHiin cyiACCTBCiuio BAiraeT Tanme BenuBMiia 
npoTHFKeiinn KpoHw Acpona, Otot BaHmuiT b odpaaoBamiw ;kh- 
BHAbi (|)aKTop oovcnoBHJi BBeAciiiie b onpcAOJiouiie CMO.TToijpoAyK- 
thbhocth BToporo iiOTcaaaTejTH. B cootbotctbuh c otiim Bce ripcA- 
CTaBjiejiHbie b oiTMTax naca>KAOHHfl Owjih pacnpeACJiojiLi b aanii- 

CMMOCTH OT npOTHH^GHIIfl KpOJl HB Tpil I'pyJinbl. BaTGM A^fH ICaHtAOil 

rpynnbi 6 hji BLinncjicii KoacJ^^iTAiieiiT cMOjionpoAyKTWBHOCTn, no- 
JiyTOB KOTopuH, coBeTCKiie yuoHbic cocTaBHJin no xpeM necopacTH- 
TGJibHWM paiioHaM cxeMhi KJiaccii^mKaniiw cocnOBbix HacancAounfi, 
Hcnojib3yeMbix noACoqKoii, no CTeneiin iix CMOjionpoAyKTiiBHOCXii. 

nojibayflCb TaKOH cxomoh, mofkiio c AociaTonHon CToneHbio 
TOTOOCTH IipeABapHTOJIbHO OIipeAeJIHTb BLIXOT^LI >KHBIID[W HB nOA“ 
HOBKy jiH)6oro HacancAOHHH, na 3 HanacMoro b noACOHKy. axoro 

cjiGAyeT upaBHAbiio othgcth nacaHXAOHHe k toh hjih HHoii rpynne 
CMOJTonpoAyKTHBHOCTH H onpeAGAHTb AHaMGTp cpGAUGro AopoBa 
3Haff 3TII BGJIHHHHH, MOJKHO, nyTGM nepGMHOHCGHHH HX, OnpCAeJIHTb 
OTKItAaOMblH BHXOA HCHBUAbl HB nOAHOBKy (tbSjI. 1). 



T a 6 A u If a I 

CxcMa KAaccufpunai{Uu cociioeux naca^HcdeHUu no cmenenu 
ux cMOjianpodynmueHocmu (no paiiony ICapeAuu) 


I’pynna cMOJioiipoAyj^TMBuocTH 

npoTiiacciiHe itpoir, 

1 

lIoHasaTejib cmojio- 
nportYKTHnnocTM 
(i{0»(|M|)UaHeilT) 

1 

I — BLicmcii. 

45—55 

0,72 

11 —- cpoaHiiii. 

35—40 

0,64 

111.nn3nu‘ii. 

30 H IIH>Ke 

0,55 


B iiocjieAyiomux paCoTax upoBepica CMOjicnpo^yKTiiBHOCTH na- 
cajK^cHHif payjiH'nioii jiecA)BOACTBenHoii xapaKTcpHCTiiKH noj(TBcp- 
;uijia iipaBiiJiLHOCTB, b ociiobhom, yc'raTiOBJienriwx noKaaaTejiew 
CMOJIOlipOAyKTHBlIOCTH. r IleKOTOpwe OTKJlOIIGllWfl iia6jiioj^ajiucb 
B iiacaH^/^OHiifix ohciii. cTapwx ii chjilho 3a6ojioqcHHiJ[x, 
xapaKTepiiayiomuxcrt iTOiiHHceuHoii /KM3iieji;efiTeJTi,HOCTi,io. 

Kan noKaaajiH MarepnajiLi HCCjieAOBauHH, npAMaa cbhsb cmo- 
jionpoAyKTMBHocTn puajiH^HLix Haca>KAoiiMii c AwaMCTpaMH cpc;^' 
Horo jtcpena ii npoTHHcoiuicM Kpoii b paBiioii CTenenn othochtch b 
K rpynne j^epeBbOB Toii mjiu Hiioii cTonenH TOjinj[HiiiJ b OT;^eJIblTa 
B3HTOM HaCa>KACUHH. 

nEPEflBHHvKUllE BO/^W H BjlA^KHOCTb 3ABOJIOII1I 
n CTHOJIAX HOACOHEHHWX COCEH 

(Pinus silvch'tris L.) 

Bo^a — ir.i BajKiiux ^aKTopoB HmaneacHTejibHOCTii pa- 

CTHTejILHHX OprailII3MOB. Ona HCo6xOAIIMa H JlJia bhaojighha tkm- 
BMI^H H3 CMOJTHHHXXOAOB, BCKpLlTWX npH nOflCOHKe. B HSBGCTHOii 
jiaM jiMTepaTypG hgt hchux yKaaaHHH Jta to, kbk ciia6H;aioTCH bo- 
Aoii pasjiHqHHC yHacTKii iioAcaHHBaeMoro fl;GpGBa. 

Bo;[^hmc tokh uccjiGAOBajiHCb iipw noMomn OBpameHHLix pa- 
CTBOpOB, BBO^^HMHX HGpGS KaiiajlU, CAeJiaHHWG B I1MH«HCH HBCTH 
CTBOJia. B KaHGCTBG KpaCHXejIH MCnOJIbSOBaJICfl HHAlirO-KapMMHy 
KOToptiH HG aGcopCnpyeTCH flpeBecMHon m abgt fipKyio, xoporao 
aaMCTHyio oicpaciey Bo;:^Horo TOKa. ^lpo;^OJIM<HTeJIbHOCTb odhtob 
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ObiJia pasjiHHuoii b 3aBncjiMOCTif ot nocTaBjiennux aaAa^i — or 
ifOCKOjibKHx ^acoB AO Mecflua. 

Pa6oTH npoBOAHAMCt n 1946 — 1949 rr. na o67>eKTax roacob- 
KH B JIoHHHrpaACKOH oGjiacTH H iia KapcALCKOM nepemetKe, b Ha- 
caHCAGHHHx 50—60 h 80—120-AeTiTcro BoapacTOB. Bcero npoBeAeno 
228 ohutob: c HenopaneTiiiLiMH cociiaMn — 77, c eAiiHHHHtiMM pa- 
HOHHHMH — 62, C ilOACOBCHHLIMH COCHaMU — 89. 

OAHOBpeMCHHO C HSytICHIteM BOAUMX TOKOB IipOBCACHa 3Ha'^!If- 

TOJibHafi pa6oTa no onpoAejicmno njiajmiocTii 3a6ojioiiH paa^jH^HUx 
uacTeM CTBOjja noAoonoHUMx ii BacTiiqno ne noAConejniMx cocch. 
BjrajKiiocTi. ApeBcciiiiij 6ij[jTa oiipeAOJieiia iia 3333 o6pa3Aax, b3h- 
Twx OT 120 AepoBneB. 

PeayjiLTaxw irccjreAOBannii AaiOTca b cjieAyioiuwx KpaTKHx 
BUBOAax, iiMeioiAHx OojiBinoe aiianouifc ajih o^ociroBaHJin npaBiijin- 
IIOM TeXTlOJIOrjI II nOACOMKn COCIILI ii o67>flCHOUHH IICKOTOpwX >KH3- 
iiCHHWx ^yHKAiiii Aepena. 

nepcAniiHCCiiixe boaw k KpoHC b CTBojiax cociiw magt no Bceii 
3a6ojionn, oAHano CKopocTb boahwx TOKOB B pasjinniiMX roAnn- 
iTHX CAOHx lie OAHiiaKOBa. B neMiiornx iiepM(J)cpiiBecKiix cjiohx 
BOA a ncpoAHHraeTCH GMCTpoo, bom b ocTaALiiwx nacTHx aaGonorm. 

PaaniTBiioo pacnojioncejTiic yqacTKOB 3a6ojJonH CTBOna no otho- 
mojiHio K cxpaiiaM cBexa jie OTpa>KaeTCH na xapaKTcpc ii CKopocxH 
BOAHHX TOKOB. OAHOCTOpOIIIlCe paBBHTKC KpOHM HJIII HaJIllMIie KOp- 
iieBMx Jian y cochh xaKH^o ne oicasbiBaeT bjihahith na nepeABii- 
JKOHHO BOAH no CTBony. Bjia/KTiocTb ApcBecnHH saGojiojiH co 
Bcex CTopou cTBOjia B cpeABOM oAnnaKOBa, HcaanncHMO ox pacno- 
jiOHceiiHu no oTiiomciiuio k cxpaiiaM cnexa n ox (|)opMbi Kponu 
Aepeea. 

llpn eAHHHHiiux panciiiifix cxboaob cochh b biiac ycoB rjiyGn- 
Hoii 0,8 H 1,5 CM ciiaGweniie boaoh ynacxKOB saGojioiiH, JiejnaiAHx 
BLiino paHti, MAOT B ocHOBHOM Hcpea Goaee rjiyCoKne, iie nonpoK- 
AOHiiue paiiOHneM roAHHUHC cjioh. IlanpaBAeiine BOAHoro xoKa, 
Kan H B cjiynaflx nopMajitHoro ncpoABHAceiinn boah, upoxeKaox 
no BepxHKajiH Bsepx iicaaniicnMO ox paneiiMH. Boahwh tok o6xo- 
Aht paiiy npeMMymecxBeiiiio b paAnanLiiOM iianpaBneHini. 

ripH BBOAe OKpameiiHLix pacxBopoB nepea Kaiiajiti y HenoBpeHt- 
AoiiHHx CTBOjiOB Kpacica ABnraexcH BBcpx yaKoii nojiocoii, paBnoii 
no niHpHHe AHaMexpy KaHaaa; gcjih wee hmccxch paHenne, xo 
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liuiDKe 11 BMiue ero mupiiua uKpameuiioii uojiocu iipeBbimaeT jnwa- 
Mexp Kanajia b iicckojilko paa, npHBCM o6mhuo bgm rjiy6}Ke paiic- 
Hue, TGM BTMpe oKpaineHiiafl nojioca. CjiGAOBarejiBiio, 3 Aeci, Boj^a 
nepeABHraeicH ii b xaiireimnajiLiiOM iianpaBJiCHHii. 

rioBpoiKAemtfl CTBojia c HopoBiioii iioBepxuocTbio panu bubm- 
BaioT enjJi,iioe iiapyinoTiiio bcwiwx tokob b aone paHeimfl; tgm iie 
MCMree y cocoji ()0" lerjioro Boapacxa j\amo iipit rjiyOiine panu b 3 cm 
(aobhtb roAHHiibix c:ioob) ynacTHU aaGojiOHH, Jie>KaiJ 4 .iie bliuic paiiu, 
ciiaoHcajiHCb BOAoii Mopoa ivivGokmo, nGiioBpe>KACHHue roAMMirwe 
CAOir. 

y cocGH 80—100-.TioTiioro Boapacxa caiiiih'ihi>io paiiciinfi b bm/io 
ycoB r.riyr)TTiioiii 1,5 cm BbiaLiBaiox Gojii.meo iiapymCHHC boabux 
TOKOB, ueM ychi j .riyouijoii 0,8 (*m, MOKAy tgm kbic y 50—GO-jiexiiHx 
AcpcBbeB paariHAa b iiepeAmi>KOimir BOAiioro roKa npH paiieiiBiix 
rjiyoHHOio 0,8 ii 1,5 cm aiiaBiiTOJibHo Meiibine. 

OoxoAHHii TOK BOAw Boj{pyi’ paHCHiiJi y 50—GO-jicxiinx cocch 
ycTaiiaBJiHBaeTCH aiia^TOjihiio GLicxpoe, mom y ac^PObbcb 80 
lOO-jiGTiicro Boapacra. 

Civopocn, BOAiJoro xona b cxBOjiax iioACOHemiT.TX h iic noACOBC5ii- 
iiHX coccji aaBiicHT OT MexeopoAorinecKHx ycjioBHii. B iiaHajie h 
B KOHB,e iiOACOHuoro ceaoHa iicpeABumeiiHO boaw b cxBojjax cochu 
CHJ ibHO aaMOAJiHCTCH M3-aa iiOHBjKCimoii TeMiiepaxypu. 

B ncpBbiii ceaoii iioacobkh, ecjin b AopoBo nor kococaob, boa- 

Hhlii TOK CO CTOpOUI.1 KBppH IIACT lipHMOAWHOmiO BBGpX K KpOlIG. 
Gna6H^euHe boaoj’i ijepn(J>epnHecKnx cjiogb 3a6ojioiiii BLiuje Kappu 
npoHCxoAMT iiopea Gojiee rayGoKHe, HenoBpe/KACiiuue roAH^Hue 
CJTOH. 

BjiaHwiocTi, aaGojiOHiioH ApoBecHiiH b 3oiie Kapp iie cHnn^aeTCH. 

Bo BTopoii H xpeTwii cgsohijI noAcoqKH b JiapyHaitix, riepopG- 
aauHMx cjioBx BOAaHGBcorAa nGpoABuracTCH itphmoaiihohho BBGpx. 
B cjiyqao oopaaoDanHa HanjiMBOB no KpaaM Kappw BOAKBiii tok 
B iiapyBCHTJx cjioHx iiMHCC KappLi cBopaHKBaGT B xaurcHAMajibHOM 
naiipaBJiGimu h ycxpeMAAGTCfl b HaiiJiuB, ABuraaci. BBcpx no ca- 
MOMy cro Kpaio. Ho rjiyooKiiM, nenoBpGJKAeimLiM roAnuHUM cjiohm 
B 07^a MAOT JiOA nOBGpXHOCTBIO Kappw, BWXOAH Bwme nee B Hapy>K- 
fiwe cjion aaoojiOHH. 3 tot oGxoa Kappw b paAnajibnoM uaiipaBjiOHMH 
npii AByx-xpGXJieTHeii hoacghko upoMcxoAnx mgajighhgg, nem npn 

OAHOAGTHGM. 
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BjiajKHOCTL ncpw^epMHecKHx roAHqHHx cjiogb 3 a 6 ojiOHH Bbimo 
Kappu Ha paccTOHHWH 5 cm cimjKaeTcn, 

npH MHOrOJIGTIlOM IlO^COHKe TOK o6xOffIIT Kappy B TBH- 

renncHajibHOM iianpaBJienMH, npHHGM BBepx baojil KappM;i;BM)KeHHe 
BOAbi HAGT BcerAa no caMOMy Kpaio iiaiijibina ao Bepxnero Kpan 
Kappu, TAB BMGCTe C HailJIUBOM CHOBa llOCKOJIbKO CBOpaHHBaeT B 
TaurcimHajiLHOM HaiipaBJieiiHH. y AcpeBheB neTupex-iiHTHjieTHeii 
ijoACOHKH H 6ojiee HepeABiimeiiiiH boau no ApeBecnnc nmne Kappu 
Hc npoHCxoAMT ncjieACTBMO iiojiHoro OTMMpanMH aafiojioiiH. 

npH AByx-TpexjioTneii uoacohkg paiJABOGimoii Kappoii, ne- 
CMOxpfl na nGpepG3 napyHciiux foaumhux cjiogb ciiGpxy n CHH3y, 
nepeABH>KGHIfG boau B nepGMUBKG MGHCAy HpyCaMH BUCOTOH OT 
0,4 AO i ,0 CM npoAo-incacTcn. Bjia>KHOCTb nepGpeaanuux i’Oahhhux 

CJIOGB IIGpGMUHKII OCTaGTCfl BUCOKOH. 

TEXIIOJIOniH II PEIKUM nO^COqKH COCHLI 

{Pinas silvestris L.) 

Kan M3BGCTUO, COCna 06uKH0BGHUaH HMGCT CpaBHIlTGJlbHO JIG- 
BUcoKyro cMOJioripoAyKTiiBnyio ctiocoGiioctb. lIoaxoMy b sapySon;- 
nmx cxpaiiax oiia cnuxacTca mqjio npnroAHoit ajih AoRunannH jkh- 

BHAU. COBGXCKHC yHOHUC, COBMGCXHO CO CIIGAHaJIHCXaMH lipOH3BOA- 
cxna, paapaGoxajiii Gojicg coBcpmeiiuyK) xcxiiojiornionoACOTOHCOCHM 
oGukhobghhom, no3BojiHiomyio nojiynarb bucokhg buxoau wmbhau. 

B nocjiGAHHG roAu paapaSoxan n ninpoKO BHCApen b npaKXHKy 
HOBUH Cn 0 C 06 HHXGHCHBHOir nOACOHKH AByKhApyCBOH Kappoif. 
Hpn 3 XOM cnocoSo naneojiCG npaBHJitno ncnojinayioxcH noBcpx- 
Hocxi. HHHCHGH qacxii AcpcBa H pa 5 oxa CMOJiooSpaayioiAero aunapaxa 
cocHu. B nponGCCC paapaGoxnn MCXOAa buhbjigiio, hto npn AByxx.- 
npyCHOM paaMGiAGHHM napp n cooxBGxcxnyioiAGM pgjkwmg naiiGCG- 
HHH nOAHOBOK KaM^ABH H 3 aXHX Kapp BUAGJIHCX H^HBHAU CXOJTb- 
KO me, CKOjibKO h KonxpojibnaH OAnoHpycnaH Kappa c OAHuaKO- 
BUM pOKHMOM HailGCGllMH nOAHOBOK. OxpWAaXGJIbHOG BaanMIlOG 
bjihhhhg oahoh Kappu na Apyryio (Kaic o 5 axoM yxBepAHJiocib mhg- 

HHG) B npOAJIOJKGHHOn CXGMC paCllOJIOH^GIlHH Kapp HCKJIIOHaGXCfl. 
HcCJIGAOBaHHHMH M npaKXHKOH AOKaSailO nOJiyHGHHG ABOHHOrO 

BuxoAa c AHyxiapycuoii Kappu npn nanGCGHUH boahobok 
qexupe pasa BneAeJiio; npn HaHeceHun xpex hoahobok b HGAeJiio 
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BJhixo/f ynejiuHiimnyrcfj jui upii m^yx nojiJioBKiix ffo 40%, 

FiMCOKaH a^^CKTH BHOCTjb HOHOFO cnocoGa iroaBojiaeT BecTM pen- 
TaGejibuyio noflcoHKy cochw fla>Ke b pafionax c KOpoTKHM Berera- 
TlCpiIOjri,()M. 

Bojii>moe BHiiMaHiie b JUccJIO;^onaTc.7TI»CKnx paGoTax yrtoJiHOTcn 
ycTanoBJiciinio oiiTHMajiBHUx paaMOpon paiieHiiM ^epeBa. Jl,OKa- 
aana HeutviecoofipaaiiocTb iianeccHiiH myGoiuix u (* Gojibimiim 
maroM iioahobok, to>ko orpHnaTOjiiaio B.nMfliornnx iia 
TejibHOCTb II coc rofiiiiio i!aca>KACniiM. B iiacTonmeo BpeMH Tijiaiv- 
THKa noA(*o<iKii iieponiJia iia jioahobkii rjiyuiuKHi 0,5—0,0 cm iipw 
inare ao 1,0 cm. TTpii TaKiix paaMcpax paiictiwii acpcea a^n^TiiraioT- 
ch: .woiioMHoe fiacxoaoBaiiiiC iioBopxnocTii iiinifncii MacTii ctbojui; 
Bo:}MO>KH(>CTb yA.Tiniieiiiifi nepiioaa iioacohi^h b ojiiijix ii T(»x >Ke na- 
ca/KACHiiHX B 1,5- 2 pa:ta c ucjibio tkuivmcmiit'h bmcokiix BajiOBbix 

(;oo])<)B >KiiBiiui>i cnAiiOK) AOpcuiaHc roKTapa, uc.i aaMOTiioro yMOTih- 
IlICHHH BWXOAOB lia llOAIIOBKN , a TUIwKO 11 Gc.l aaAK'TJIOI () CllltavO- 
niiH iipoii3Bo;j;uTojii»iiocTii ipyAa. IipoMc roio, iipn nfrjrynoKnx 
panoBBifx Jio;a‘o‘ii;a naiiociiT MiiiiiiMa.aj»irj>in Haf aHva^HiniM. 

BauiM'OHHC 6();jeo mcjikiix boabobok oGecnoBniiaori H cootbct- 
cTBYioiucii KOiicTpvKuiioii xana c poryjiHTopoM «\rr-3», Aajo- 
JAcro ]M)BHhin Mnc/rhiii cpca (jjoAnoBKv) a afiaMHTejii»no oGjirruaiO' 
u;oj() TpvA paGoqor()“na;j;hiMJii,ifKa. 

HccjjeAOBairiiaMii ycTaHonjicHa TaK>Ke BoaMoaxiiocTi, iiOBuiiioima 

Bi>ix(iAOB >KMBnnbr (b abb pa3a II Go.rroe) aa caor iipiiMOiienMH paa- 

Jin'JHl.lX XlfMMMOCKHX BCmOCTB B KaBGCTBO CTHMVJIBTOpoB. lIciIblTa"' 

luiH HOBhix MexoAOB xMMiiBecKoro B03AencTBHH na cocny iipoiianu-' 
Ahtcb b ycjioBHBx iijKmaBOACTBoijiioil iioacomkh. 

B1>I(:oKOCM()JJ<)IIPOA>KT1IHI1A>I COCIIA KPWMCIiAU 

{IHnas Pallasiana l^ami>.) 

/(.jiHTejn.iiafi iioAcoBjva u GCCP no jiojiyHiiJia pacnpocTjiaTic- 

IlllH BCJTOACTBUO TIOCOOTBOTCTBUH GiKVJOIIIiJOCKIIX CBOiiCTB COCTIbl 
oGukhoboiuioh ciicTOMO AJTiiTe.abHoro noAcaMHBafiHH. 

B CBflail C aniM GmJIH lipOBOACIILJ BCCJlOAOBailMH B IiaiipaBJlCHIlH 
BLIUBJICllUfl M IiayBOmiH GojlOC BJblCOKOCMOJJOljpOAyKTHBHHX BI1AOB 
COCHU, IipurOAHhlX M AJTB MCU0JfIb30BaiIMH AJIMTeJILHOii BOACOBKOif 
11 aah MaccoBoro paaBOAOHUH. 


412 



HanGojieo nparoMOw jxjih axoro OKaaajiaci^ OTeHCCTBeiiuan no- 
poj^a cocHa KpijiMCKan {Pinus Pallasiana Lamb.), HMoion^an oc- 
HOBiioii ecTecTBCHiiLift apcaji Ha iohchom 6epery KpuMa ml paciipo- 
cTpaHeHHaH MecxaMH b KyjiBTypc b CTeiiiiux paiioiiax eBponeMCKoii 
^acTH CCCP. B peayjiLTaTG ccMMjieTHHx wccjieAOBaHMw, npoBe;^CH- 
ifux B Tpex roorpa(|)nqecKMx aonax: b KpjjMy, Ha iiiiHtHeffiienpoB- 
CKHx necKax (XepcoiicKaH oSjiacTi.) h na hwhciicaoiichhx necKax 
(PocTOBCKaH oGjiacTb), Gbijih nojiyqeiiLi cjiejnyiomHC iiOKaaaTOJiM 
CMOJTOnpOAyKTMBHOCTH COCHW KpLlMCKOH ITpH UlHpHHG Kappu 9 CM, 
rjiySwuG iiojuiOBKH 6 mm, bucoto itox^hobok 1,5 cm ml iiarpyane ctbo- 
^JTOB KappaMH 10—15% (Ta6ji. 2). 


T a 6 jiu a 2 

CMOjionpodyi:mu(ninrmh cocnu ^ pa.tnhix pauonax CCCP 


Mccto iipoHapacTaiiiiii 

HoapacT 
uacjajKji*^- 1 
Him, ji(‘T 

CpCJHIHtt 

MacaHt;ie- 
llllii, CM 

nay»;i 

ncfHiioaKa- 
MM, CyTOi* 

1 }il>lX(>A HfllHUUIJ, r 

li.'I IIOJl- 

iiDiii.y 

IIa nappy 

Kpi>lM. 

f 

6 

21,6 

8 


670 

XcpcoHCKan oGjiacxb . . 

2;.) 

ir>,2 

5 

15,/| 

462 

» » . . 

/i5 

43,2 

5 

:!2,0 

960 

PooTOBcKaa oGjiacTL . . . 

36 

19,6 

4 

18,9 

680 


/^epcBI^H cociiu ivpjjMCKoif 200-JieTHero BoapacTa, noAcoHCH- 
HBie HwcxoMHinHM (iii()C()5()M, iipii iiiMpiTiie Kappw B 18 CM H Harpy3- 
KC CTBOJIOB KappaMH B 27%, BWXIOJIHJIH B 003011 CJICAyiOlHOO KOJIlf- 

MOCTBO >KMBHuiii: iia jio;i;iu)BKy 88 r, na nappy 4398 r h Ha AopoBO 
17,6 Kr. 

Gocna KpwMCKaa iipoHBHJia 6ojii>myK) ycToiiHUBOCTb k iio^coq- 
KO rjiaBHMM oSpaaoM 6jiaio;^apH 6LiCTpoMy aapacTanHio paHOHHM. 
Kappu raMpHnoii b 9 cm b mojioawx, cpexpieBoapac/niwx ii npHcnc- 
naioiiXHX HacajKAOimHx iicpBux rpcx iwiaccoB SoiiHTcxa aapacxaioT 
nojiHOCXBio B xeqoHMC 15—20 Jiex, qxo noaBOjinex npoH3BOAHTi> 
iiOBXopiioe HCiiojib30BaHHC nowoBKoik OAHHX H xex >KC yqacxKOB 
cxBOjia. 

jD^epoBbH cociiM KpuMCKofi Hocyx Ha ce6e baboo Cojibrnyio Maccy 
XBOH no cpaBHOHMio c cocHOM oGwkhobohhom, iiponapacxaiomoM b xex 
Hce ycjioBHflx, hxo h onpOAejinex 6ojioe BHCOKyio cMOjionpoAyKXHB^ 

27 Boiipocbi jiecoBenuiiiiH m JlccoBo;^CTHa 


413 




HOCTB cocHW KpiJMCKofi. 3x0 iramjio nojf^TBGpwAeHHe npH kojihmo- 
CTBOHHOM anajllise IipO^yKTOB aCCIIMMJIfl^HH, IlOKa.iaBLUeM, ^JTO 
iia 100 r aOcojiionio cyxoro BcmecxBa xbom oOovimpi cocjiw 

iiepepaGaxLiBaeTCH npiiMcpiio ojinHaKOBOc kojiumgctbo yrjiCBOAOB^ 
HO B cyMMC ira Aopeao b xbog cochli KpuMCKoii yrjiGBOAOB go;j[opm;ht- 
Cfl BJTBOO OojIMlie. 

IIo KJiHMariiqecKHM ycjioBHHM h aKOHOMHHGcicHM cooCpance- 

HHHM pa3BC/lGHIIG COCHIJ KpWMCKOii B UGJIflX C03;^^aHHH CUpi,GBl,lX 
6a3 ;^JIMTeJIbIIoro noAConjioro xoafiiicTBa uejiccooGpaaiio iipoH3BO- 
AHTb npoH^^e Bcero iia nycxyioiiuix iicc'iaHLix bgmhhx b ctchhlix 
paiioiiax OBpoiieiicKoii ^acTH CCCP. IlayHeniie iiMeioinnxcH xaM 

KyjlbXyp COCHW Kf)UMCKOji nOKaaajTO B03M0>KTI0CTI, (})()pMHpOBaHHH 

BwcoKOiipoAyKTnniiHx iiacawAeuHu, npuroAnux k iiciiojibsoBaHHK) 
noACOHKoit g 20—25--JioTHero Boapacxa. Co3;iaBaoMWG cwpBeBwe 
noAcoHHWG Gaaw GyAyr cjiyjKiixb u jiecocwpi»eBWMH, tbk kuk 
ciieAMajibiiwMH HccjiGAOBamiaMii ycxaiiOBJiciiw bwcokug ({)H3I5K0“ 
MCxailMHCCKHO CBOHCTHa ApeBGCMIIW COCHW KpWMClCOH. 

Peayjibxaxw MHorojiexHero iiayHOimH cociiw KpwMCKoii iioaBO- 
JiHJiH paapaGoTaxb cxcMy BOciiiixauHa h HcnojibaoBaiuia ajihtojil- 
Hoii noAcOTOOii bwcokocmojiohochwx HacajKAeimii, oGccncHiiBaio- 
lUyio OKoroAiioe nojiyncHHO c reicxapa Gojiee 600 Kr >khbhi^w. 


IfenmpajibHbiu naymio-uccjicdoaamejihCKuu 
UHcniumym avchoso xonjiiiatuHa 
Alunucrncpcmaa cejihcnoso xoaHucnitia CCCP 
JItnumpaU 



INVESTIGATIONS IN THE SPHERE 
OF TAPPING PINE-TREES 
IN THE USSR 


Tapping of coniferous species is a relatively recent branch of 
forest exploitation. It began in 1926 when the first 413 tons of 
resin were obtained from tbe Pinus silvesiris L. Later the output 
of resin increased annually and at present the USSR holds the 
second place in the world turpentine industry for the output 
of resin and turpentine oil. 

Hugo resources of untapped pine plantations provide fora fu¬ 
ture increase of Ihis important product for the national economy. 

Along with production activities research work in the sphere 
of tapping multiply and extend. The Pinus silvestris L. remains 
the main source of obtaining resin. Scientific research works are 
carried out in the following directions: study of the anatomy of 
the resin producing apparatus of the pine, cedar, spruce and larch; 
study of the physiology of resin formation and resin exudation; 
study of the influence of natural factors on the resin exudation of 
the pine, cedar and spruce; working out of new and more perfect 
methods of tapping the pine, cedar and spruce; search of chemi¬ 
cal methods stimulating the exudation of rosin at tapping coni¬ 
fers; study of the influence of tapping on the state of pine, cedar 
and spruce plantations; designing and creating new cutting tools 
and equipment. 

The results of the prewar and subsequent investigations and 
practical work in the sphere of tapping were periodically de¬ 
scribed in literature on forest technique and in special technical 
handbooks. The main achievements of Soviet and to a certain extent 
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of foreign scientists were generalized in 1940 by L. A. Ivanov, 
Corresponding Member of the Academy of Sciences of the USSR, 
in his “Biological Basis of Turpentine Production in the USSR*’ 
well known to many of those countries engaged in tapping. 

We shall cite in our report certain results of the latest research 
works on tapping pine-trees, that is, on those works which in 
our opinion present theoretical and practical interest for the de¬ 
velopment of the world turpentine industry. 


INDICES OF RESIN PRODUCTIVITY OF SCOTCH PINE 
{Pinus silvestris Ij.) 

Resin productivity of a pine-tree, that is, the amount of resin 
exiiding in a unit of time per imil of tapped area depends on many 
natural factors. The most important aineng tliem are the following 
environmental conditions: forest types, age, fullness, etc. 

Many works in Soviet and foreign lilcrature are de¬ 
voted to investigations of the influence of individual factors on 
the exudation of resin. But the interdependence between indi¬ 
vidual factors, however, has not been established till the present. 
Still unclear remain the main reasons of unequal exudation of 
resin iii different plantations, and there are no reliable indices of 
resin productivity. 

Our investigations in this field had as an object a study of 
the influence of a complex of factors on the resin productivity 
of pine and the establishment of the most important factors. 
'’Test works were carried out in three various forest zones of the 
Paiga: Karelia, Leningrad District and West Siberia in the most 
characteristic plantations, represented by different forest types, 
age groups and indices of fullness. Technical indices and the 
regime of inflicting wounds (size of the wounds, pauses between 
refreshing them, etc.) were taken as near to industrial tap¬ 
ping as‘pois.^ible. 

Considerable material has been obtained as a result of three- 
year ih'vestigations which allows us to draw a number of important 
concliisioiis. It has been established that in all the thi*ee forest 
regidhs exudation of resin in the plantations of different silvi- 
‘duItuVai chariacleristics Is almost proportional to the diameter 
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of an average tree of these stands. As is obvious from the mate¬ 
rials obtained by many research workers the size of the diameter 
reflects important tree vitality processes. It shows that eoviroji- 
mental conditions, age and other silvicultural peculiarities, in¬ 
fluence, to a certain degree, the resin productivity of pine. The 
size of the sapwood which is the reservoir whore resin accumulates 
and consequently from where it exudes, depends on the diameter 
of a tree. Therefore, the tree diameter should be taken as a prin¬ 
cipal index of resin productivity of pine. 

As a calculation unit an average seasonal yield of resin is 
taken in a tapped plantation per 1 cm. of the diameter of an aver¬ 
age tree of the plantation. Wo call this index a coefficient of 
resin productivity. It can be more or less than a unit, depending 
on the variety of the pine-tree and the physical-geographical and 
other factors. In our researches the coefficient of resin productivity 
varies in the plantations of different characteristics as follows: 

Leningrad region — 0.48 to 0.63, Karelia — 0.55 to 0.72, 
Western Siberia — 0.66 to 0.78. 

Analysis of the materials shows that resin productivity of 
various plantations is also influenced by their density of crown. 
This important factor in formation of rosin necessitated the intro¬ 
duction of a second index in determining the resin productivity. 
In this connection all the plantations represented in the test were 
divided into three groups, depending on the density of crown. Then, 
for each of these groups a coefficient of resin productivity was 
calculated; having obtained this, Soviet scientists drew up a scheme 
of classifying pine plantations for tapping in the three forest 
growing areas, according to the degree of their resin productiv¬ 
ity (Table 1). 

Table 1 


Classification scheme of pine-plantations^ according to the degree' 
of resin productivity (Karelia) 


Groups of resin productivity 

Density of crown 
(in %) 

Indices of resin produc¬ 
tivity (coefficients); 

I. The highest. 

45—55 

0.72 

II. Average. 

35—40 

0.64 

III. The lowest. 

30 and lower 

0.55 
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This scheme makes it possible to determine beforehand with 
a sufficient degree of precision the yield of resin in any plantation 
to be tapped. For this purpose the plantation should be properly 
referred to one or another group of rosin productivity. It is also 
necessary to determine the diameter of an average tree in that 
plantation. 

Knowing both the diameter and the index of resin produc¬ 
tivity of the group to which the stand is referred, it is possible to 
determine the anticipated yield of resin by multiplying these 
two figures. 

The subsequent works on checking up the rosin productivity 
of the plantations of different silvicultural characteristics con¬ 
firmed that the indices of resin productivity established were in 
the main correct. Certain deviations wore observed only in old and 
heavily bogged plantations characterized by a reduced vitality. 

As investigation materials have shown the direct dependence 
of resin productivity of different plantations on the diameter of 
an average tree and on the density of crown may bo equally ap¬ 
plied to a group of trees of any Ihickncss in a given plantalion. 

WATER CIRCULATION AND MOISTURE Ol' THE SAPWOOD 
IN THE TRUNKS OF TAPPED PINES 

(Pinus silvestris L,) 

Water is one of the most important factors for the vitality of 
vegetable organisms. It is likewise necessary for !he exudation 
of resin from resin exuding canals opened on tapping. In the ob¬ 
tainable literature there is no precise information on how various 
sections of the tree being tapped arc provided with water. 

Water circulation was studied with the help of coloured solu¬ 
tions introduced through the canals made in the lower part of the 
trunk. Indigo-carmine was used as a dyestuff for it is not ab¬ 
sorbed by wood and gives a bright and easily visible colour of the 
water current. Duration of the experiments varied from several 
hours to a month, depending on the tasks the experiments pursued. 

The experiments were made in 1946-1949 in the tapping 
areas of the Leningrad region and of the Karelian Isthmus in 
plantations of 50-60 and 80-120 years old. In all, 228 exper- 
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iments were carried out; 77 of them were made on unwounded pine- 
trees; 62 on pine-trees with single wounds; 89 on pine-trees 
tapped. 

Simultaneously with the study of the water circulation, con¬ 
siderable work was done on determining the moisture of the 
sapwood in different parts of the trunk of tapped and partially 
untapped pines. The moisture of the wood was determined in 
3,333 samples taken from 120 trees. 

The results of these ex[)eriments are given in the following 
brief conclusions which are quite important for a correct ground¬ 
ing in the technology of tapping of pine and for elucidating some 
vital functions of a tree. 

Water moves within pine trunks to the crown along the whole 
mass of the sapwood although the speed of water currents in dif- 
fcrtuit annual layers is different. Iji a few peripheral layers water 
moves faster than in all the other parts of the sapwood. 

Different disposition of the sapwood sections of a trunk with 
respect to the cardinal points does not influence the character 
and speed of the water currents. A one-sided development of the 
crown or the pro.sonce of root paws in a ])ino liktnvi.so do not af¬ 
fect the movement of water along the trunk. The moisture of 
the sapwood on all sides of the trunk is on the average equal, 
irrespective of the position as regards the cardinal points and the 
form of the crown. 

With single tendril form wounds on the trunk of a pine 0.8 
and 1.5 cm. deep, water supply of the sapwood sections above the 
wound takes place, in general, through deeper annual layers un¬ 
harmed by wounds. The direction of the water current, as in the 
case of normal water circulation, is vertically upwards irrespec¬ 
tive of the wound. The water current rounds the wound mainly 
in the radial direction. 

At the introduction of dye solutions through the canals of 
unwounded trunks the dye moves upward in a narrow line equal 
in width to the diameter of the canal; if there is a wound the 
width of the dyed line, below and above it, exceeds the diameter 
of the canal by several times; the deeper the wound the wider 
the dyed line is. Hence, the water, in this mass, moves in the 
tangential direction too. 
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In tranks with rough surface wounds the water current is great¬ 
ly disturbed in the wounded zone; nevertheless, in 60-year-old 
pines with a wound 3 cm. deep (nine annual rings) the sapwood 
sections above the wounds are supplied with water through the 
deep uawoiirided annual layers. 

In pines of 80-100 years old single tendril form wounds 
1.5 cm. deep cause greater disturbances of water current than 
the tendril form wounds of 0.8 cm. deep; as to 50-60-year-oId 
trees with wounds of 0.8 and 1.5 cm. deep, the difference in the 
movement of the water current is considerably less. 

The turning current of water round the wound of a 50-60- 
year-old pine is established much faster than in case of 80-100- 
year-old trees. 

The speed of the water current in the trunks of tapped and un¬ 
tapped pines depends on the meteorological conditions. At the 
beginning and at the end of the tapping season water circulation 
in the pine trunks is considerably slower duo to the lower tem¬ 
perature. 

During the first tapping season, if the tree is not twisted, the 
water current on the side of the groove moves in the same way 
as in the bolts, that is, straight upwards to the crown. The water 
nutriment for peripheral layers of the sapwood above the groove 
penetrates through deeper unharmed annual layers. 

The moisture of the sapwood in the zone of the grooves does 
not decrease. 

During the second and third tapping seasons water in the exter¬ 
nal layers which had been cut docs not always move straight up¬ 
wards. In case of excrescence formations along the edges of the 
groove the water current in the external layers below the groove 
turns in the tangential direction and moves towards the excres¬ 
cence, progressing upwards along its very edge. As to the deep 
unwounded annual layers water moves under the surface of the 
groove, passing above it to the external layers of the sapwood. 
This turning of the water current round the groove in the radial 
diroctioni of two-or three-year tapping is much slower than in 
one-year tapping. 

The moisture of peripheral annual layers of the sapwood 
becomes less five cm. above the groove. 
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In case of tapping many years in succession, the water current 
rounds the groove in the tangential direction, while alongside the 
groove water always moves along the very edge of the excrescence 
to the upper edge of the grooves where together with the excres¬ 
cence turns again in the tangential direction. In case of trees 
having been tapped for four, five or more years, there is no water 
circulation along the wood below the groove owing to the sapwood 
being complctaly dead. 

In case of tapping for two or three years, causing double 
grooves, circulation of water in the bridge between the storeys of 
0.4 to 1.0 cm. high continues in spite of cross-cuiting of external 
annual layers both at the top and bottom. The moisture of ihc- 
cut annual layers of the bridge remains high. 

TECHNOLOGY AND REGIME OF TAPPING SCOTCH PINE 

(Pinus silvestris L.^ 

It is common knowledge that the Scotch pine has a compara¬ 
tively low resin yield. The pine is, therefore, considered in 
foreign countries to be of little use in the production of resin. 
Soviet scientists jointly with specialists in this branch of industry 
have worked out a more improved technology of tapping Scotch 
pines that would make tor high resin yields. 

In recent years there has been worked out and widely put into 
practice a new method of intensive tapping according to a double- 
tier groove. By this method proper use can be made of the sur¬ 
face of the lower part of the tree and the work of the resin 
producing apparatus. In the process of working out this method 
it became clear that with a double-tier disposition of the groove 
and a corresponding regime of refreshing, each of the grooves produ¬ 
ces as much resin as a control single-tier groove with similar regime 
of refreshing. The adverse mutual influence of the two grooves 
according to substantiated opinion is excluded in the proposed 
scheme of groove disposition. Research works and practice have 
proved the fact of obtaining twice the amount of exudation from 
a double-storeyed groove under a regime of refreshing the wounds 
four times a week; by refreshing three times a week the output 
increases by 65 per cent; in case refreshing the wounds takes place 
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twice a week, output increases by 40 per cent. The high effici¬ 
ency of the new method provides for profitable tapping even in 
the areas of short vegetal periods. 

Much attention is paid in research works to establishing the 
optimal sizes of wounds inflicted in a tree. It has been proved 
that it is inexpedient to inflict deep grooves with long distances 
between them because they adversely affecl. (he vilality and state 
of the plantations. At present in the practice of tapping grooves 
of 0.5-0.6 cm. deep, a distance of 1.0 cm. is set betw^een them. 
Such sizes of wounds infJictcd in a tree make it possible to achieve 
an economy of expenditure of the surface of the lower part of 
the trunk; to prolong the tapping period of the same planta¬ 
tions by 1.5-2 times for the purpose of obtaining a high total 
collection of rosin per tree and per hectare, w ithout any noticeable 
reduction of the yield on every refreshing or a decline in the pro¬ 
ductivity of labour; to cause luiniinuin harm to the plantations 
by tapping. 

Smaller grooves are secured by using model “MT-3“ hack pro¬ 
vided with a regulator which makes clean grooves and greatly 
facilitates labour. 

Investigations have also cstabJishod the possibility of increas¬ 
ing the yield of resin (twice and more) by using various chemical 
stimulants. The tests of new methods of chemical action on a 
pine are made in conditions of industrial tapping. 


HIGH RESIN PRODUCTIVE CRIMEAN PINE 
(Pinas Pallasiana Lamb.^ 

Long-term tapping was not widely used in the USSR owing 
to the discrepancy between the biological properties of the com¬ 
mon pine (Pinas silvestris L.) and the system of long-term 
tapping. 

In this connection research works have been made for the 
purpose of finding out and studying high resin-productive pines 
which could bo used for long-term tapping and mass cultivation. 

The most suitable for this purpose proved to be our domes¬ 
tic Crimean pine (Pinas Pallasiana Lamb.), whose main natural 
area stretches along the southern shore of the Crimea and which 
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is popular in some places as an admixture to the cultures growing 
in the steppes of the European part of the USSR. As a result of 
seven years of research made in three geographical zones— 
the Crimea, on the Lower Dnieper sands (Kherson region) and 
on the Lower Don sands (Rostov region) — the following indices 
of resin productivity of the Crimean pine have been obtained 
with a groove of S cm. wide, wounds (> mm. deep and 1.5 cm. 
high and with density of the grooves on the trunks being 10-15 
per cent (Table 2). 

Tabic 2 

Heain productivity of a pine in different regions of th USSR 


13 of f^rowiii" 

Age of the planta¬ 
tion (in years; 

_ 

Tip' diameter of an 
average tree in the 
plantation (in cm.) 

Pauses between re¬ 
freshings (24 hours) 

Yield of resin 
(yearly) 

Each wound 

Each groove 

The Crimea. 

40 50 

21.6 

8 

20.2 

670 

The Khorso i region ..... 

25 

■ 15.2 

5 

15.4 

462 

» » ». 

45 

45.2 

5 

52.0 

960 

The Rostov region. 

56 

19.6 

4 

18.9 

1 

680 


Two-hundred year-old Crimean pines tapped downward, the 
groove being 18 cm, wide and the density of grooves on the trunks 
27 per cent, exuded during a season the following quantity of 
resin per wound: 88 grams; per groove: 4.398 kilograms; per 
tree 17.6 kilograms. 

The Crimean pine has shown great stability during Lapping 
due mainly to the fast healing of wounds. Grooves 9 cm. wide 
in young, middle-aged and ripening plantations of the first three 
classes of bonitets heal completely during 15-20 years, thus 
allowing repeated tapping of the same parts of the trunk. 

The Crimean pine has a double amount of needles as compared 
with the Scotch pine growing under the same conditions. This 
determines the high resin productivity of the Crimean pine. This 
has been proved by the quantitative analysis of the products of 
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assimilation which have shown that both pines assimilate approx¬ 
imately! the same amount ol carbohydrate per 100 grams o£ 
absolutely dry substance of the needles. But as a sum total the 
Crimean pine needles contain twice as many carbohydrates. 

Depending on climatic conditions and for economic consider¬ 
ations it is rational to cultivate Crimean pines for building up 
raw material bases of long-term resin tapping, first of all on the 
sandy uncultivated lands in the steppes of the European part of 
the USSR. The study of the Crimean pine cultures in those local¬ 
ities has revealed the possibility of forming high productive plan¬ 
tations which could be tapped on reaching the age of 20-25 years. 
Due to the fact that special investigations have revealed the high 
physical and mechanical properties of the Crimean pinewood, 
the tapping resin bases will also serve as wood bases. 

The resultsof studying theCrimean pine for many years made 
it possible to draw up a scheme of cultivating and using for long¬ 
term tapping the high resin-bearing plantations which would en¬ 
sure an annual yield of more than 600 kilograms of resin per hec¬ 
tare. 

The Central Scientific Henearch 
Institute of Forestry 
of the Ministry of Agriculture 
of the USSR 
Leningrad 
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